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Foreword 


RESEARCH ABSTRACTS are the news-bulletins 
of scientific investigation. These brief sum- 
maries are prepared ostensibly to guide the 
president of a society of investigators in select- 
ing the program for a forthcoming meeting; 
but the scientific world has come to rely upon 
them for a much broader service. As a group 
they provide a succinct statement of what is 
being done, where and how. By turning to 
them the scientist can learn most rapidly what 
is going on in his own field of interest. The 
preparation and publication of research ab- 
stracts has therefore become one of the most 
important means of disseminating scientific in- 
formation. 

The value of abstracts is topical rather than 
literary; last year’s abstracts are like yester- 
day’s newspaper. It is precisely for this reason 
that the Council of the American Federation 
for Clinical Research decided to launch the 
present CxiinicAL RESEARCH PROCEEDINGS. 
With the passage of time, it was found that 
increasing delay and expense was being met in 
publishing the abstracts submitted to the meet- 
ings of the Federation. The slow appearance of 
these abstracts was defeating their purpose as 
disseminators of information. It will be ob- 
served that this first issue of the PRocEEDINGS 
contains abstracts from a meeting held as long 
ago as December, 1951—abstracts which were 
still awaiting publication by the usual channels. 
But, as a portent for the future, the present 
issue also contains abstracts presented at a 
meeting held in January, 1953—which repre- 
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sents the type of prompt publication we feel 
abstracts should receive, and which we intend 
to provide for them hereafter. We likewise hope 
to do away with the mechanical difficulties 
which the investigator aas hitherto encountered 
in searching through various issues of various 
journals to find the abstract which he needs to 
consult. We hasten to add that previous diffi- 
culties have not been caused by any lack of 
cooperation upon the part of the editors and 
publishers of these magazines, but appeared to 
be inherent in the nature of the publication of 
modern medical journals. 

It is the intention of the Federation to pro- 
vide in this journal a widely and rapidly dis- 
seminated source of information at a moderate 
price, which will make available under one 
cover summaries of clinical investigation in 
progress. To begin with it will contain the 
abstracts submitted to the National meeting 
of the Federation, and those submitted to the 
various Sectional meetings; but it is not the 
wish of the Federation that the Journal shall 
be restricted to the use of its own members. 
It is the specific desire of the Council that all 
reputable research societies and groups of scien- 
tists who are engaged in investigations in the field 
of clinical medicine will take advantage of the 
opportunity which this magazine will afford for 
the rapid and general dissemination of research 
abstracts. This invitation applies to regional as 
well as national groups, and to groups having a 
special interest in one field of clinical medicine 
as well as to those having a more general 
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interest. Applications should be made to the 
Secretary-Treasurer of the Federation, for sub- 
mission to the Council. 

Initially CuryicaL RESEARCH PROCEEDINGS 
will appear twice a year, in September and in 
April. In addition to abstracts, it will contain 
notices of forthcoming meetings, and various 
items of business pertaining to the Federation. 
A flexible journal is envisioned, in keeping with 
its purpose to inform, enlighten, and make 
known rapidly. Other material, such as the 
discussion of papers at various meetings, may 
be added later. The realization of such goals is 
dependent upon practical problems of cost and 
publication. 

The excellence of most of the abstracts 
which have been submitted reflects the gen- 
eral high level of medical research being car- 
ried on by young men in American medical 
centers. The encouragement of such a high 
level of scientific investigation is one of the 
major purposes of the Federation. Yet it 
should be borne in mind that the American 
Federation for Clinical Research is not an ex- 


clusive organization, but an inclusive one. Its 
purpose is also to provide opportunity and en- 
couragement to the promising young investi- 
gator, even at the cost of occasionally provid- 
ing opportunity to some who are perhaps less 
promising. The ProcreEpinGs, and the abstracts 
which appear in it, must reflect both of these 
purposes. A hearing will be provided for all who 
are honest, sincere, and of good repute, but 
authors are expected to present their material 
in a@ manner conforming with good scientific 
practice. Abstracts must include a statement of 
the purpose of the investigation, a description 
of the methods used, the results obtained, and 
the conclusions arrived at. The critical reader 
must have this as a partial guide for his evalu- 
ation of the work. There may be those occa- 
sionally who cry ‘‘wolf” when there is no wolf; 
but this is the price that one pays in order not 
to silence the unexpected and unknown indi- 
vidual who has indeed found a wolf where none 
was thought to exist. 
LAWRENCE E. HInktie, Jr., M.D. 
Secretary-Treasurer, Editor pro tem. 
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BLOOD 


Microdrepanocytic Disease (Sickle Cell Trait and 
Thalassemia Minor). John D. Battle, Jr., and 
Lena A. Lewis, Cleveland. 

Two Sicilian sisters, reported by Haden and Evans 
in 1937 as examples of sickle cell anemia in the 
white race, were disclosed on further study to have 
the characteristic findings of microdrepanocytic dis- 
ease. Genetic, hematologic and electrophoretic stud- 
ies of the family revealed the presence also of 
sickle cell trait, thalassemia minor, and combina- 
tions of these disorders. The father died of an 
acute crisis of a chronic hemolytic disease, the exact 
nature of which is unknown. The mother showed 
sickle cell trait. 

The 7 living children revealed 2 sisters with micro- 
drepanocytic disease, 2 brothers and 1 sister with 
thalassemia minor (Mediterranean anemia), 1 sister 
with sickle cell trait, and 1 normal brother. Two 
paternal first cousins were proved to have thalas- 
semia minor. These observations indicate the father 
had either thalassemia minor or microdrepanocytic 
disease. 

The 2 sisters, ages 35 and 37, had undergone 
splenectomies twenty years before for ‘‘Banti’s dis- 
ease,” without demonstrable benefit. 

Microdrepanocytic disease appears to be less se- 
vere than sickle cell anemia. Hematologically, the 
former disease differs from sickle cell anemia in 
several characteristics, indicating the two anomalies, 
sicklemia and microcythemia, are present simul- 
taneously. In microdrepanocytic disease there are 
hypochromic anemia, sicklemia, decreased red cell 
fragility in hypotonic saline, microcytosis and 
marked anisocytosis, poikilocytosis and conspicuous 
numbers of target cells. In sickle cell anemia, on the 
contrary, the anemia is normochromic and often 
macrocytic; the poikilocytosis is moderate and in- 
constant, and target cells are infrequent. 

Electrophoretic hemoglobin studies revealed nor- 
mal hemoglobin in thalassemia minor; normal and 
sickle hemoglobin in microdrepanocytic disease and 
sickle cell trait; and a high percentage of sickle 
hemoglobin in sickle cell anemia. 


Urinary Excretion of Vitamin B"” following Liver 
Extract Therapy. Marion F. Beard and Everett 
H. Sanneman (introduced by Matthew C. Dodd), 
Louisville. 

In 1945, Lange, Ramsey and Moore pointed out 
the absence of the anti-pernicious anemia factor in 
the urine of pernicious anemia patients following 
parenteral liver extract therapy. In a previous publi- 
cation, we pointed out the increasing recovery of 
vitamin B" following increasingly large doses of 
vitamin B"” parenterally. The present study reports 
the results of excretion studies following large doses 
of fortified liver extract (Rulivan) and liver extract 
(Squibb). Nine patients received 99.28, B” as 
fortified liver, and 5 patients received 987 B” as 
liver extract parenterally in a single dose. Results 
of the excretion studies are presented. In general, 
retention of B™ at this dosage is about 98% more 
than when this amount of B” is given as crystalline 
B®, Possible explanations of this phenomenon are 
discussed. 


Phenylindandione, a New Oral Anticoagulant. Ed- 
ward W. Dennis, William W. Coon, Paul E. 
Hodgson and Ivan F. Duff, Ann Arbor. 

The hypoprothrombinemic effect of Phenylindan- 
dione (PID) has been compared with Dicumarol and 
Tromexan in patients with thromboembolic disease. 
Anticoagulant dosage was based on daily determi- 
nation of “prothrombin concentration” (Quick 
method), and the therapeutic goal was reduction to 
less than 30%. An average initial PID dose was 400 
mg., followed in the next twenty-four hours by 300 
to 400 mg. in two doses. The average subsequent 
daily maintenance figure was 130 mg. A divided 
schedule achieved the most stable hypoprothrombin- 
emic effect. Comparison of the anticoagulant effect 
of PID with two popular coumarin derivatives was 
made: 

The therapeutic level of prothrombin concentra- 
tion was achieved most quickly with PID. The mean 
effective initial dose of PID was comparable to 
Dicumarol but the recovery period, however, was 
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shorter. With appropriate divided doses of PID 
a consistent effect on prothrombin activity was 
achieved for prolonged periods. The development 
of bleeding (5% in 100 patients) emphasizes that 
PID shares this hazard, common to all anticoagu- 
lants. Vitamin K, proved an effective antagonist 
to PID. 


A 17-Year Follow-up Study on the Clinical and 
Hematologic Results of Total Thyroidectomy 
in a Case of Polycythemia Vera. A Clinical 
Experiment. Jerome T. Paul, Louis R. Limarzi 
and Lindon Seed, Chicago. 

A case of polycythemia vera on which total thy- 
roidectomy was performed, because of the anemia 
and decreased blood volume that is found in some 
cases of spontaneous myxedema, was presented 
before the Central Society for Clinical Research in 
1936 (Proc. Cent. Soc. Clin. Research, 9:23) and 
again in 1937 (10:18). The original blood values 
were hemoglobin 21.5 Gm., erythrocytes 8.62 million, 
hematocrit 79% and blood volume 10,700 cc. After 
the existence of myxedema for two years the blood 
values dropped to hemoglobin 11.5 Gm., erythro- 
cytes 3.18 million, hematocrit 33% and biood volume 
3790 cc. The basal metabolic rate was minus 28 
and the blood cholesterol 250 mg. The patient was 
relieved of all her former symptoms. The myxedema 
and macrocytic anemia were controlled with thyroid 
extract. During the next four years she was reason- 
ably free of her preoperative symptoms. However, 
she then began to experience recurrence of head- 
aches and dizziness, and examination of blood 
showed hemoglobin 17.0 Gm. and erythrocytes 
7,800,000. Her symptoms were relieved by repeated 
venesections. Since 1943 she has not required any 
further venesections and has taken thyroid extract 
intermittently. Recurrent thrombophlebitis of the 
legs and neck has been treated by anticoagulants. 

The patient is now 68 years of age and presents a 
marked splenomegaly, palpable liver and a dry, pale, 
scaly skin. There is a grade II systolic murmur at 
the apex, roentgen ray evidence of gross cardiac 
enlargement, and electrocardiogram shows left heart 
strain pattern. The hemoglobin is 10.6 Gm., erythro- 
cytes 3,700,000, hematocrit 36%, leukocytes 3500, 
reticulocytes 4% and platelets 365,000. The blood 
smear shows an occasional immature granulocyte 
and nucleated red blood cell. The bone marrow is 
essentially normal. The basal metabolic rate is plus 
20 and blood cholesterol 198 mg. Radioactive iodine 
studies with tracer dose of 50 mc. show an uptake of 
1% and a conversion ratio of 3%. She is able to 
pursue her routine duties, although at times the 
myxedematous symptoms become pronounced be- 
cause of the failure of the patient to adhere to the 
dosage of thyroid extract recommended. 


Antibody Production and Relation to Rheumatic 
Fever. William P. Perry, Edward O. Hahn and 
Charles H. Rammelkamp, Jr., Cleveland. 

Patients who develop rheumatic fever following 
a streptococcal infection show excessively high titers 
of streptococcal antibodies. Since such hyperreac- 
tivity might be due to host factors, the present 
study was undertaken. 

A total of 579 men with exudative pharyngitis 
who received no specific therapy was immunized 
with either cholera vaccine (330) or Vi antigen (249). 
Antibody responses to Vi antigen or cholera and 
streptolysin O were compared. No correlation in 
antibody responses to Vi antigen or cholera vaccine 
and streptolysin O was observed in men with group 
A streptococcal pharyngitis without rheumatic se- 
quelae. Men with rheumatic fever (21) exhibited a 
significantly higher antistreptolysin O response than 
those who did not develop this complication, but no 
increased response to Vi antigen or cholera vaccine 
was observed. 

Sixty-three convalescent rheumatic fever patients 
(circa 6 months) and 98 men without illness were 
immunized with cholera vaccine and influenza vac- 
cine. Comparison of antibody responses to these 
antigens showed no difference in response to in- 
fluenza vaccine but a slightly higher antibody re- 
sponse to cholera vaccine in the convalescent rheu- 
matic subjects. 

These results indicate that the exaggerated anti- 
streptolysin O response seen in rheumatic fever 
patients is not a part of a generalized hyperreactive 
immunologic capacity. 


Studies on Abnormal Hemoglobins: V. The Distri- 
bution of Type S (Sickle Cell) and Type F 
(Alkali-Resistant) Hemoglobins within the Red 
Cell Population in Sickle Cell Anemia. Karl 
Singer and Ben Fisher (introduced by Claude- 
Starr Wright), Chicago. 

It has been shown that hemolysates from eryth- 
rocytes of patients with sickle cell anemia contain 
almost constantly two varieties of hemoglobin: 
namely, type S (sickle cell), and type F hemoglobin. 
The latter is an alkali-resistant compound which 
seems to be identical with, or closely related to the 
physiologically occurring fetal pigment. These find- 
ings have recently been confirmed. It has also been 
established that the amount of the alkali-resistant 
fraction encountered in different patients varies 
from 2 to 24% of their total hemoglobins without 
any apparent correlation with the severity of their 
clinical manifestations. 

The question arose whether type F hemoglobin is 
uniformly distributed within the erythrocyte popula- 
tion of sickle cell anemia patients or occurs in only 
some of their red cells. This problem was approached 
by (1) transfusing erythrocytes with relatively high 
concentrations of F hemoglobin from patients with 
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sickle cell anemia into normal recipients, and (2) 
performing simultaneous determinations of the dis- 
appearance curves of the sickle cells as well as of the 
alkali-resistant component. A close parallelism of 
such curves might indicate an even distribution of 
F hemoglobin in all of the transfused erythrocytes, 
whereas considerable discrepancies between the 
elimination rates of cells and abnormal pigment 
might suggest a preponderance of the latter in some 
portion of the erythrocyte population. 

It was demonstrated that the disappearance rates 
of the transfused cells and of their alkali-resistant 
pigment consistently showed great discrepancies. 
These observations suggest an unequal distribution 
of the F pigment within the erythrocyte population. 
A nonuniform distribution of F hemoglobin was 
also detected in vitro by exposing sickle cell anemia 
bloods to mechanical trauma for a longer period of 
time. The cells most resistant to trauma contained 
a higher percentage of D hemoglobin than the orig- 
inal blood specimen. 

The red cell population of patients with sickle 
cell anemia seems to be composed of three main 
fractions: (a) cells containing S hemoglobin, and 
little or no F hemoglobin, (b) cells containing both 
pigments, and (c) cells containing F pigment with 
little or no S hemoglobin. 

The predominantly S hemoglobin-containing 
erythrocytes have the shortest life span, whereas 
those containing mostly F hemoglobin have the 
longest survival time. 


Influence of Fibrinolysin on the Survival “in vivo” 
of Various Coagulation Factors and Favorable 
Effect of Cortisone in “Fibrinolytic Purpura.” 
Mario Stefanini and Benjamin R. Gendel, Bos- 
ton. 

One patient with disseminated prostatic carcinoma 
exhibited markedly increased fibrinolytic (proteo- 
lytic) activity of plasma and serum, destruction of 
the clot occurring a few minutes after its formation. 
Studies on freshly collected plasma revealed severe 
hypofibrinogenemia and reduced activity of throm- 
boplastinogen (antihemophilic globulin), plasma pro- 
thrombin, plasma prothrombin conversion factor 
(labile factor, plasma Ac-globulin, accelerin), stable 
component (convertin, factor VII) and serum ac- 
celerator (serum Ac-globulin, accelerin). Platelets 
were normal. Plasma and serum of the patient did 
not correct “in vitro”’ the abnormality of the hemo- 
static mechanism of patients with congenital or 
acquired deficiency of any one of these coagulation 
factors. 

Fresh whole blood, fresh and lyophilized plasma 
and serum, purified preparations of thromboplas- 
tinogen, prothrombin and plasma prothrombin con- 
version factor were injected into the patient. All 
failed to improve the extremely severe bleeding, 
and survival times of the various coagulation factors 


were very short. Administration of cortisone ar- 
rested the patient’s bleeding, decreased strikingly 
the fibrinolytic activity and prolonged the survival 
time of the various clotting proteins. This effect 
was prompt, preceding decrease in the acid phos- 
phatase serum level or the regression of the car- 
cinomatous dissemination. Cortisone had the same 
effect on the bleeding manifestations of a similar 
case. 

These findings indicate: (a) increased fibrinolysis 
may induce complete breakdown of the hemostatic 
mechanism; (b) this is apparently due to exaggerated 
destruction of all known coagulation factors; (c) 
cortisone may reduce promptly the activity of 
fibrinolysin, thus influencing favorably the bleeding 
manifestations of “fibrinolytic purpura.” 


Renal Calculi Occurring as a Complication of Lym- 
phoma. Austin S. Weisberger and Lester Persky, 
Cleveland. 

Elevation of serum uric acid and increased urinary 
excretion is known to occur in leukemia. Since uric 
acid is the chief end product of purine metabolism, 
increased formation may be expected whenever 
excessive breakdown of nucleoproteins occurs. With 
the advent of potent therapeutic agents for lym- 
phomas, there have been occasional reports of uremia 
due to uric acid obstruction of the urinary tract. 
The occurrence within a short period of time of 2 
fatal cases of uremia due to urate deposits and uric 
acid calculi prompted an investigation into the 
incidence of these complications in patients with 
lymphoma. Accordingly, 186 consecutive admissions 
with diagnoses of acute or chronic leukemia, lympho- 
sarcoma, reticulum cell sarcoma, agnogenic myeloid 
metaplasia or giant follicular lymphoblastoma were 
surveyed and the incidence of uric acid calculi 
was determined. The incidence was compared with 
that in 100 cases of other types of metastatic malig- 
nancies. 

The incidence of uric acid calculi in the lymphomas 
was 7.04%. No uric acid calculi were found in other 
treated malignancies. The incidence of uric acid 
calculi in general hospital admissions is .07%. The 
frequency of uric acid calculi in lymphomas is 
therefore 100 times as great as that in general 
hospital admissions. 

One patient treated with nitrogen mustard, despite 
rapid regression of the lymphoma, died from ob- 
structive uremia. Another fatality occurred during 
spontaneous regression of the liver and spleen in 
myeloid metaplasia with subsequent uric acid ob- 
struction despite repeated cystoscopic manipula- 
tion. 

This potentially fatal and frequently avoidable 
complication of lymphomas is more common than 
has been realized. With extensive destruction of 
nucleoproteins by potent therapeutic agents, the 
probability of uric acid obstruction is increased. 
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Therefore, adequate precautions against renal com- 
plications should be instituted as a part of the 
therapeutic regimen. 

Administration of alkali, maintenance of adequate 


urinary output, evaluation of kidney function and 
repeated determinations of serum uric acid and 
nitrogen retention, as well as frequent examination 
of the urinary sediment, are indicated. 


CARDIOVASCULAR SYSTEM 


The Oxygen Diffusion Capacity of the Alveolar- 
Capillary Membrane in Mitral Stenosis. S. 
Gilbert Blount, Jr., Malcolm C. McCord, Leigh- 
ton L. Anderson and Seichi Komesu, Denver. 

Pathologic alterations in the alveolar-capillary 
membrane have been described in patients with 
mitral stenosis. These findings suggested the pos- 
sibility of an impediment to oxygen transfer at the 
alveolar-capillary membrane level in patients with 
mitral stenosis. Previous studies in this laboratory 
demonstrated an increased alveolar-arterial oxygen 
tension gradient in patients with mitral stenosis. 
The present study defines the components of this 
increased gradient 

Alveolar and arterial oxygen tensions were de- 
termined at two levels of oxygenation in 10 patients 
with mitral stenosis. These values when employed 
in the formulae developed by Riley et al. permitted 
a calculation of the oxygen diffusion capacity of 
the alveolar-capillary membrane and the venous 
admixture fraction. Right heart catheterization was 
performed in all patients. 

These studies demonstrated an impairment of 
oxygen diffusion in patients with mitral stenosis. 
This decreased diffusion capacity across the alveolar- 
capillary membrane accounted for a significant por- 
tion of the increased alveolar-arterial oxygen tension 
gradient in all patients. 

Several patients demonstrated an increased per- 
centage of venous admixture in addition to the 
diffusion impairment. The degree of impairment 
of diffusion was correlated with the pulmonary 
artery resistance, the pulmonary “arteriolar” re- 
sistance, and the pulmonary “capillary”? pressure. 

This diffusion impairment represents a physiologic 
counterpart to the known pathologic alteration in 
the alveolar capillary membrane. 


Renal Vascular Response to Intravenous 1-Hydra- 
zinophthalazine in Relation to Therapeutic Re- 
sponses to Chronic Oral Dosage. Harriet P. 
Dustan, A.C. Corcoran, R. D. Taylor and Irvine 
H. Page, Cleveland. 

Renal vasodilatation is a conspicuous effect of 
intravenously injected 1-hydrazinophthalazine 
(Apresoline, Ciba) and has been suggested as a 
primary mechanism of its therapeutic effectiveness 
in hypertension. 

In accord with this is the tendency of those who 


manifest large decreases in renal resistance (R) 
after pretreatment intravenous test doses to respond 
well to subsequent oral treatment; these also mani- 
fest decreased R during chronic oral treatment. In 
contrast, those who do not respond well usually 
show smaller decreases in R in response to pretreat- 
ment test doses, and little change in this function 
during treatment. Curiously, chronic oral dosage 
damps the renal vasodilator effect of an intravenous 
test dose and sometimes converts it to one of vaso- 
constriction. 

In brief, the data show some association between 
the renal vasodilator effect of pretreatment in- 
travenous dosage, the renal vascular effect of chronic 
oral dosage and therapeutic effectiveness; but the 
association of these responses is not sufficient to 
establish renal vasodilatation as a primary mecha- 
nism of therapeutic response. The response to in- 
travenous test doses during chronic oral treatment 
suggests that the dosages used (400-1000 mg. daily) 
are optimal in their circulatory effects. 


The Effects of Nor-Epinephrine on the Circulatory 
System. Harper K. Hellems, Leonard Leight, 
George O. Clifford, Carlos Heinrich and Thomas 
H. Snider, Detroit. 

In eleven experiments on 8 anesthetized dogs, 
nor-epinephrine was given intravenously in doses 
from 19 to 43 ug per minute to determine its hemo- 
dynamic effects. Continuous simultaneous pressures 
were recorded through venous catheters from the 
pulmonary capillary bed, pulmonary artery and 
femoral artery. Cardiac output was determined by 
the direct Fick method, prior to and at four and 
eleven minutes after the beginning of the infusion 
of the drug, and from the data used to calculate 
peripheral and pulmonary arteriolar resistance. To 
date, in 2 animals coronary blood flow has been de- 
termined by the nitrous oxide technic prior to and 
during infusion of the drug. 

Although individual variations in response were 
observed, the general trend was reflected by the 
following averages. The average values (a) during 
the control period, (b) after four minute infusion of 
nor-epinephrine, and (c) after eleven minutes of 
nor-epinephrine were as follows: Mean femoral artery 
pressure (a) 122 mm. Hg, (b) rose to 179 mm., 
and (c) fell to 158 mm.; mean pulmonary artery 
pressure (a) 15 mm. Hg, (b) 20 mm., and (c) 18 
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mm.; pulmonary capillary pressure (a) 5 mm. Hg, 
(b) 10 mm., and (c) 9 mm.; cardiac output (a) 2.3 
liters per minute, (b) 2.8, and (c) 3.4. Calculated 
peripheral and pulmonary arteriolar resistance de- 
creased in approximately three-fourths of the ex- 
periments and showed little change or an increase 
in the remainder. In the 2 animals studied, coro- 
nary blood flow increased five and six times respec- 
tively. 

It is concluded that in the majority of animals, 
nor-epinephrine causes an increase in cardiac output 
and a decrease in peripheral and pulmonary re- 
sistance. Coronary blood flow was markedly in- 
creased in the 2 animals studied. 


Hexamethonium Chloride in the Treatment of Hy- 
pertension. John H. Moyer, Sam I. Miller, 
Harvey Snyder and William R. Livesay, Houston. 

Hexamethonium chloride when administered 

orally is an effective ganglionic blocking agent for 
reducing the blood pressure in patients with hyper- 
tension. A good response was observed in all but 17 
of 120 patients treated on an out-clinic basis. The 
amount of drug required to reduce the pressure was 
not well correlated with the severity of the hyper- 
tension. Patients with combined renal disease and 
cardiac failure seemed to be the most difficult to 
control. Renal function studies indicated an acute 
depression following the initial reduction in blood 
pressure. However, renal function returned to con- 
trol levels despite a maintained reduction in blood 
pressure. If the reduction in blood pressure was too 
great, renal function remained depressed. This is of 
particular importance in the patients with damaged 
kidneys. In this instance even minimal depression 
of renal function can precipitate frank excretory 
failure. Therefore, the blood pressure should not 
be reduced to more than 150 mm. Hg systolic in the 
upright position. Since the hypotensive response to 
hexamethonium is predominantly orthostatic, the 
blood pressure should be regulated in the upright 
position in order to avoid syncope and other symp- 
toms of cerebral ischemia while standing. 


Clinical and Physiologic Correlations in Patients 
with Mitral Stenosis. Luke R. Pascale, Robert 
L. Grissom, Erwin S. Huston, Jack March, 
and Louis A. Selverstone, Chicago. 

A series of 40 patients with mitral stenosis of 
varying grades of severity has been evaluated clini- 
cally and studied physiologically by venous cathe- 
terization. In every patient, data were obtained both 
at rest and during mild exercise on a stationary 
bicycle. Measurements were taken of pulmonary 
arterial pressure, pulmonary “capillary” pressure, 
arteriovenous oxygen difference and blood volume. 


Cardiac output, stroke volume, pulmonary vascular 
resistance, right ventricular work and mitral valve 
area were calculated. On clinical grounds all patients 
had been referred as candidates for surgery, but 
operation was not advised in some cases. Some of 
these patients have been restudied under identical 
conditions of rest and exercise several months after 
successful mitral commissurotomy, following which 
their exercise tolerance was markedly improved. 
Comparison of preoperative and postoperative status 
will be made in these patients. In the entire series 
an attempt has been made to correlate the clinical 
symptomatology with cardiac output, pulmonary 
arterial pressure, pulmonary vascular resistance, 
right ventricular work and pulmonary “capillary” 
pressure. On the basis of our studies we have arrived 
at tentative criteria for operability. 


Spatial Vector Analysis Applied to Early Right 
Ventricular Preponderance. Ernst Simonson and 
James C. Dahl (introduced by Carleton B. 
Chapman), Minneapolis. 

The electrocardiographic changes associated with 
right ventricular hypertrophy have been well es- 
tablished. The classic electrocardiographic changes 
have been found to occur only in the late stages of 
chronic pulmonary emphysema. In order to elucidate 
the early changes of right ventricular preponderance, 
twelve precordial leads symmetrically spaced around 
the chest were taken at three levels. From the pat- 
tern distribution of the three levels the null contour 
was determined. By this method the direction of 
the mean P, QRS, and T vector was obtained in 16 
subjects with chronic pulmonary emphysema and 
19 controlled subjects. Stereovectorcardiograms were 
obtained on these same subjects. The changes of 
the mean QRS vector and the QRS loop of the stereo- 
vectorcardiograms revealed a gradual rotation to 
the right from the posterior to the anterior with 
increasing right ventricular preponderance giving 
rise to the qR pattern found in Vr or V; in the 
ordinary electrocardiogram. These changes of the 
QRS mean vector and the spatial QRS loops were 
not found in the control subjects. The changes in the 
P and T wave vectors were not remarkable, which 
suggests that the changes in the QRS vector are not 
due to anatomic positional changes. 

Early right ventricular preponderance changes in 
the routine electrocardiogram can be suggested with 
the appearance of a combination of the following 
findings: (1) QRS axis of greater than plus 95 de- 
grees; (2) a shift to the left of the transitional com- 
press to V, or beyond; (3) the appearance of a qR 
pattern of the right lateral chest; (4) S,, S2, Ss 
pattern. 





8 CLINICAL RESEARCH PROCEEDINGS 


CENTRAL NERVOUS SYSTEM 


Observations in Man on Cerebrospinal Fluid Pres- 
sure, pH and on Respiration during Experi- 
mental Metabolic Alkalosis. James F. Schieve 
and Hugh B. Hull, Columbus. 

The increase in cerebral blood flow (CBF) after 
5% COs: inhalation is associated with hyperpnea, 
abrupt increase in cerebrospinal fluid (CSF) pres- 
sure, and decrease in CSF pH. The comparable 
increase in CBF following intravenous infusion of 
3% NaHCO; is not accompanied by clinically ob- 
servable change in breathing. Observations in man 
have been made on changes in measured respiration, 
and in CSF pH and pressure during experimentally 
produced metabolic alkalosis. 

Alkalosis was induced by intravenous infusion of 
1000 ml. of 3% NaHCO; over 30-50 minutes. In 6 
healthy volunteers, breathing room air, respiration 
was recorded by spirometry, and arterial blood 
samples were obtained for pH, COs. tension, and 
CO. content. In 4 essentially physically normal 


hospital patients, in whom lumbar puncture was 
contemplated, CSF pH and pressure were measured 
before and during bicarbonate infusion. 

Metabolic alkalosis, as produced by NaHC0Os, 
does not change either the rate or depth of breathing 
nor the total minute respiratory volume. Although 
arterial blood became more alkaline (pH 7.38 to 
7.52), CSF pH became more acid (7.40 to 7.25). 
CSF pressure gradually but only slightly increased 
(145 to 166 mm. H,0) in contrast to abrupt high in- 
creases in pressure often reaching over 300 mm. 
H;0 after CO, inhalation. 

In summary, metabolic alkalosis per se is not 
associated with decreased breathing. Although both 
inhalation of 5% CO: and infusion of NaHCO; 
increase CBF comparably, the bicarbonate causes 
little change in CSF pressure. The change in CSF 
pH after bicarbonate noted in 1926 by Gesell in 
dogs is confirmed in man. 


COLLAGEN DISEASES AND ALLERGY 


The Effects of Nitrogen Mustards and Triethylene 
Melamine in Disseminated Lupus Erythemato- 
sus. Robert J. Rohn and William H. Bond, 
Indianapolis. 

The nitrogen mustards have long been employed 
in the treatment of various hematologic disorders. 
More recently they have been found to be effective 
in the reversal of sensitization disorders, and in the 
treatment of some of the nephroses and rheumatoid 
arthritis. No one has, however, employed nitrogen 
mustards in disseminated lupus erythematosus ex- 
cept as adjunctive therapy with corticosteroids in 
the treatment of the nephropathies associated with 
disseminated lupus. 

Five patients with acute disseminated lupus ery- 
thematosus, proved by clinical findings, significant 
numbers of LE cells in bone marrow and peripheral 
blood, and biopsy of skin lesions, were selected for a 
trial with nitrogen mustards (HN:) and triethylene 
melamine (TEM) therapy. Four patients were fe- 
males and 1 was a male. In 1 patient, corticosteroids 
were contraindicated because of complicating active 
pulmonary tuberculosis. In another patient, cortico- 
steroids had proved too toxic at effective mainte- 
nance dosage levels. 

Laboratory studies included quantitation of bone 
marrow LE cells, hemograms, sedimentation rates, 
total proteins and A-G ratios, electrophoretic pat- 
terns, and excretion of 17-ketosteroids, 11-oxy- 
steroids, uric acid, and creatinine. The effect of 


HN; and TEM upon these values is presented, and 
in some patients this is contrasted with cortico- 
steroid effects. 

In two patients, HN. and TEM effected repeated 
good remissions, although such remissions were not 
permanent. In one patient, fair remission was ob- 
tained with HN: and TEM after effective mainte- 
nance with corticosteroid therapy proved too toxic. 
In two patients, HN: proved ineffective in securing 
remission, although in one of these, corticosteroids 
proved equally ineffective. 

Our results would suggest that the effect of HN: 
and TEM is exclusive of pituitary adrenal stimula- 
tion, and further trial with these agents would be 
indicated in those patients in whom corticosteroids 
are contraindicated or have proved ineffective. 


Changes in the Joint Temperature and Potential 
Induced by Intra-articular Compound F. Irving 
E. Steck, Simon Zivin, Norman R. Joseph and 
Max M. Montgomery (introduced by Robert 
L. Grissom), Chicago. 

Previous work with rheumatoid arthritis patients 
has shown that following administration of ACTH, 
bioelectric potentials of the knee joints fell within 
twenty-four hours from the pathologic level (30-60 
millivolts) to the normal range (0-10 mv.). Other 
investigators have found that within seventy-two 
hours, joint temperatures decreased from 35-37 C. 
to the normal range of 33-34 C. 
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Responses to intra-articular administration of de- 
hydrocortisone acetate (Compound F) were studied 
by measurements of joint potential and joint tem- 
perature in a group of patients with rheumatoid 
arthritis. Temperature was determined by insertion 
of a thermocouple into the knee joint, using an 18 
gage needle. Immediately thereafter, a junction of 
isotonic NaCl was made with the synovial fluid. 
An isotonic salt junction was applied to the skin. 
By means of saturated KCl-calomel half cells, the 
difference of potential was determined. The statistical 
correlation between potential and temperature was 
determined for a group of 60 untreated rheumatoid 
arthritis patients. The mean joint temperature was 
approximately 36 C., as compared with a mean 
potential of about 45 mv. The potentials ranged from 
25 to 60 mv., corresponding to a temperature range 
of 34 to 37 C. A positive correlation coefficient of 
0.8 was determined. 

Twelve rheumatoid arthritis patients were studied 
for a period of one week. Compound F (dehydro- 
cortisone acetate), 25 mg. in isotonic NaCl, was 
injected into one joint cavity at weekly intervals 
for three or four weeks. Temperatures and potentials 
of both joints were determined four times weekly. 
In the treated joints, potentials fell rapidly from 
the mean initial level of 45 mv., reaching a minimum 
of 20-25 mv. within twenty-four hours. By the end 
of the first week, the level had returned to about 35 
mv. The responses during the subsequent weeks were 
similar. Temperatures in the treated joint responded 
more slowly, reaching, on the average, a minimum 
of about 34 C. on the third day, and subsequently 
returning toward the pretreatment level. In the 
untreated joint, the responses, though definite, were 
less rapid and of a smaller magnitude. The minimal 
potential, about 30 mv., and temperature, about 
34.5 C , occurred between the third and sixth days. 


Demonstration of the “L.E.”” Phenomenon in Peni- 
cillin Hypersensitivity and Serum Sickness. 
John R. Walsh and Hyman J. Zimmerman, 
Omaha. 

Recent emphasis on the relationship between 
the hypersensitivity state and collagen diseases led 
to a search for evidence of the “L.E.”’ phenomenon 
in patients with a serum sickness type of reaction 
to penicillin as well as in a patient with actual serum 
sickness. The attempt to demonstrate the L.E. 
phenomenon included both a search for the L.E. 
plasma factor and scrutiny of the heparinized bone 
marrow for L.E. cells. 

In all, 9 patients were studied. Eight of these had 
penicillin reactions; the ninth represented a case 
of serum sickness following the administration of 
tetanus antitoxin. Of the 8 patients with penicillin 
reactions, 4 showed illnesses which were mild and 
characterized only by urticaria. The remaining four 
presented much more severe disease, characterized 
by fever, adenopathy, joint pain, and skin lesions 
which ranged from erythema multiforme to a gen- 
eralized exfoliative dermatitis. In each of the 4 
patients with severe penicillin reactions, the plasma 
L.E. factor was demonstrated. Furthermore, in 
each of these, L.E. cells were found in a study of the 
concentrated heparinized bone marrow. Study of 
the 4 patients with mild penicillin reactions failed 
to reveal the L.E. plasma factor or L.E. cells in 
heparinized marrow. Study of the heparinized bone 
marrow of the patient with serum sickness following 
the administration of tetanus antitoxin did reveal 
L.E. cells. However, when an attempt was made to 
demonstrate the L.E. plasma factor several days 
later it was unsuccessful. 

It is felt that these results support a relationship 
between the L.E. phenomenon and hypersensitivity 
states. Furthermore, these results demonstrate that 
the L.E. phenomenon cannot be considered pathog- 
nomonic of lupus erythematosus. 


ENDOCRINE GLANDS AND METABOLISM 


The Effect of Stress on Glucose and Fructose 
Metabolism. William R. Drucker, Max Miller, 
William E. Abbott, James W. Craig, William 
McK. Jefferies, Stanley Levey and Hiram Wood- 
ward, Cleveland. 

The mechanism by which stress influences carbo- 
hydrate metabolism has not been completely eluci- 
dated. According to Selye’s concepts, stress causes 
an excessive production of adrenocortical (ACH) 
and anterior pituitary hormones (APH). It has 
been advanced by Cori that insulin acts to protect 
the phosphorylation of glucose by blocking the 
inhibitory action of these hormones. In the stress 


state it would be reasonable to expect that due to 
an excessive production of APH and ACH, insulin 
action is relatively less effective. One should, there- 
fore, find a decreased tolerance for glucose, but the 
tolerance for fructose, whose phosphorylation is in- 
dependent of insulin action, should not be affected 
by stress. 

To test this hypothesis, the stresses of an acute 
febrile illness and surgery were studied relative to 
glucose and fructose tolerance. Five patients were 
given intravenous glucose and fructose tolerance 
tests on separate occasions before and after surgery. 
Thirty-five patients with typhoid fever were studied 
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during the acute illness and convalescence; 34 for 
glucose tolerance and 1 for tolerance to both glucose 
and fructose. 

The results of these studies indicate the tolerance 
for glucose, as estimated by the blood sugar curve, 
hexose excretion, changes in pyruvic acid and phos- 
phorus, is diminished by the stress of surgery or an 
acute febrile illness (typhoid). The tolerance for 
fructose, however, was unaltered in the surgical pa- 
tients and in the typhoid case studied. These results 
will be discussed with regard to intravenous alimen- 
tation and the nature of the physiologic derange- 
ment of carbohydrate metabolism induced by stress. 


Metabolic and Renal Effects of Probenecid (Bene- 
mid). Ralph V. Ford and C. L. Spurr, Houston. 

In an attempt to correlate and further elucidate 
the mechanisms of action of Probenecid, 5 patients 
with gout have been observed under metabolically 
controlled conditions. The patients were studied in 
three groups of periods: pretreatment control, Pro- 
benecid treatment, and post-treatment control. Diet, 
feces, and urine were analyzed by standard methods 
for the determination of nitrogen, phosphorus, so- 
dium, potassium, and uric acid balances. Standard 
differential renal function tests were performed by 
standard technics. GFR (glomerular filtration rate— 
inulin and creatinine clearances), RPF (renal plasma 
flow—PAHA clearance), and maximum tubular ex- 
cretory capacity for PAHA (TmPAH) were de- 
termined in addition to uric acid clearances. 

The data indicate no effect on nitrogen, sodium, 
and potassium balance. The urinary excretion of 
phosphorus was not altered but there was an ap- 
parent increase in fecal phosphorus excretion (to 
an average of 287% of control) due to the drug. The 
renal functions showed no change in GFR or RPF 
but there was a depression of TmPAH to 66% of 
control (or from 83 to 59 mg./min.), due to the drug. 
The uric acid clearance was increased to an average 
of 210% of control, tubular reabsorption of uric 
acid was depressed to 45% of control, and the ratio 
of uric acid clearance to inulin clearance was in- 
creased to 198% of control. All these effects returned 
to the control values in the post-treatment periods. 

These observations suggest a selective reversible 
inhibition of uric acid reabsorption and PAHA excre- 
tion by the renal tubules without change in filtration 
rate. This is in agreement with previous observations 
in dogs and men. However, our observations on 
phosphorus balance seem to demonstrate an addi- 
tional action of Probenecid, indicating a reversible 
inhibition of intestinal absorption of phosphorus 
in the absence of an effect on the renal tubular 
reabsorptive mechanisms of this anion. 


The Disposal of I''-Labelled Thryroxine in Myx- 
edema, Euthyroidism and Artificial Hyperthy- 


roidism. Philip C. Johnson and William H. 
Beierwaltes, Ann Arbor. 

Five adults were given less than 0.1 mg. of Na-1- 
thyroxine, orally, labelled with 585-924 me. of I, 
The experimental subjects were a classic myxedema 
following total thyroidectomy, with artificial hyper- 
thyroidism induced by desiccated thyroid given to 
25 grains per day; 2 euthyroids with biliary fistulae; 
1 untreated primary myxedema; and 1 intact eu- 
thyroid. Quantitative I'*' analyses were made on 
urine and bile specimens every hour for six hours, 
then on 24-hour specimens for six days. Quantita- 
tive total fecal I'*' analyses were made daily for six 
days. Quantitative inorganic and “thyroxine” ['* 
chromatography was performed on daily 24-hour 
urine specimens for three days in the control euthy- 
roid patient. 

The most striking findings were: (1) total six-day 
I excretion in urine and stool was similar in 
magnitude in these myxedematous, euthyroid and 
hyperthyroid subjects; (2) the enterohepatic circula- 
tion of thyroxine was found to be much less than in 
mice; (3) the fecal excretion of thyroxine-derived 
It was the same in both bile fistula and intact 
patients. These findings indicate that thyroxine 
is present in the feces not because of fecal bile, but 
either through lack of absorption from gut or active 
excretion through gut wall. The fact that metabolism 
of intravenous thyroxine and oral thyroxine is re- 
portedly the same would suggest that the latter 
explanation is more reasonable. Unlike previous 
work in animals, urinary ["*' in thyroxine fraction 
was found to be of significant magnitude. 


The Pattern, Significance and Possible Use of the 
Intravenous Testosterone Conversion Rate. Ir- 
ving Rothchild (introduced by Allan C. Barnes), 
Columbus. 

The conversion rate of testosterone to 17-keto- 
steroids (TCR) is being studied as a possible tool to 
measure testosterone secretion. This conversion rate 
can be determined in eight hours or less, using a test 
dose of only 5.0 mg. of testosterone injected in- 
travenously. In general, a TCR is the difference in 
17-ketosteroid excretion of two consecutive four- 
hour periods, before and after testosterone injection, 
divided by the amount of testosterone injected, and 
multiplied by 100. 

Twenty control “TCR’s” (performed without the 
testosterone injection) in 11 women and 7 men 
ranged from 0% to 28%; the mean was 5%, and 
both the median and mode, 0%. In 30 actual TCR’s 
(8 women and 16 men) the values ranged from 0% 
to 97%, but the mean and median values were, 
respectively, 34.8% and 33.5%, and over half the 
values were between 25% and 43%. Seventy per 
cent of the 17-ketosteroids accountable to the in- 
jected testosterone appeared in the first hour, and 
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most of the remainder in the next two hours follow- 
ing injection; the pattern of TCR variability for the 
two-hour period was practically identical with that 
for the four-hour post-injection period. 

The simplicity of the procedure, together with the 


demonstration of a normal distribution curve of 
TCR values, indicate the possibility of evaluating 
17-ketosteroid excretion levels, and particularly ab- 
normal ones, on a firmer basis, in terms of androgen 
secretion, than has been hitherto possible. 


GASTROINTESTINAL SYSTEM 


Changes in the Serum, Urine and Fat Electrolytes 
in Experimental Pancreatitis. Robert H. Hughes, 
William Ruegamer and Joseph H. Holmes, Den- 
ver. 

Clinically it has been shown that with the progres- 
sion of acute pancreatitis there is often a fall in 
serum calcium which may be correlated with the 
severity of the disease. To study this problem ex- 
perimentally, pancreatitis was produced in 28 dogs 
by injection of bile into the pancreatic duct. The 
animals were divided into two groups, designated 
“acute” and “chronic.” The “acute” group consisted 
of animals given an overwhelming pancreatitis, usu- 
ally terminating in death in a matter of hours, and 
the “chronic” a less severe disease from which they 
either recovered or died within a week. Changes in 
serum, urine and fat electrolytes were studied. Ele- 


vated serum amylases were present in all cases. An 
appreciable change in serum calcium could not be 
established. However, significant rises in the serum 
phosphorus (2 to 6 mg.%) were evident. In the acute 
group this rise was progressive till death; in the 
chronic group it was most pronounced at 48 hours. 
No change occurred in serum protein levels. Urine 
phosphorus concentrations increased, while urine 
calcium showed little significant change. Urine so- 
dium and potassium were not greatly affected. The 
relation of the serum and urine electrolyte changes to 
the preoperative and postmortem examinations of the 
electrolyte content of fat taken from the abdominal 
cavity will be discussed. An attempt will be made to 
explain the physiologic basis and the clinical im- 
plication of these findings. 


INFECTIOUS DISEASES AND ANTIBIOTICS 


Treatment of Tuberculous Meningitis in 17 Pa- 
tients with Isonicotinic Acid Hydrazide (Isoni- 
azid). Mark H. Lepper, Harold W. Spies, Nor- 
man B. Blatt and Harry F. Dowling, Chicago. 

Results of treatment of 17 patients with tubercu- 
lous meningitis during the past six months with 
isonicotinic acid hydrazide (INA), Isoniazid, alone 
in 9 patients and with streptomycin in 8 patients, 
are compared with 60 patients treated in the pre- 
ceding two years with streptomycin and Promizole, 
and/or para-amino-salycylic acid (PASA). 

The most favorable results previously obtained 
were in patients with streptomycin intramuscularly 
in combination with either Promizole or PASA, 
or both, along with daily intrathecal administration 
of streptomycin. This group, which is used as a 
control group, consists of 37 patients, among whom 
8 (22%) are alive and doing well seven to twenty- 
seven months after the beginning of treatment. In 
this group the death rate was 60% by the end of 
the first month of treatment and 65% by the end of 
the second month. 

In the INA group, 5 (29%) among 17 died in the 
first month and 8 (47%) by the end of the second 


month. Two patients are still alive in the second 
month, 3 in the third month, 3 in the fourth month 
and 1 each in the fifth and sixth months of therapy. 
All patients who have lived past the second month 
are in good condition clinically and spinal fluid 
findings have improved markedly. The response to 
therapy clinically or by laboratory criteria has been 
much more rapid in the INA group. A comparison 
will be made of duration of fever, mental abnor- 
mality and spinal fluid changes in the two groups 
which will illustrate this. There has been no differ- 
ence at the present time between patients who re- 
ceived INA only or with streptomycin. 

The more favorable results in the INA group can- 
not be explained by difference in age, race or degree 
of illness at the time treatment was started since 
there is little or no weighting of the groups in respect 
to these factors. In the control group, 17 among the 
37 patients had miliary tuberculosis in addition to 
meningitis and only 5 (27.8%) of these were alive 
at the end of two months. On the other hand, 7 
among 17 of the INA patients had miliary disease 
and 5 (71%) of these are alive at the end of two 
months. 
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RESPIRATORY SYSTEM 


Ventilation ia the Presence of Acidosis Immediately 
Following Pulmonary Resection. Frank E. Mar- 
tin and William W. Stead, Minneapolis. 

Respiratory acidosis occurs commonly during in- 
trathoracic surgery. Previous reports from this lab- 
oratory showed the acidosis to have been corrected 
sixteen to twenty hours postoperatively but ventila- 
tion was inefficient. The present study was under- 
taken to observe ventilation in the immediate post- 
operative period when acidosis still exists. Ventilatory 
studies were carried out on 18 patients prior to 
and immediately upon return to the ward following 
various types of pulmonary resection. A postopera- 
tive respiratory acidosis was present in all patients 
but 1, the mean pH decreasing from 7.40 preopera- 
tively to 7.28 postoperatively. The mean CO, ten- 
sion of arterial blood increased from 41.7 mm. Hg 
before surgery to 54 mm. postoperatively. 

The mean minute volume of ventilation increased 
from a preoperative level of 6400 to 9553 cc. following 
surgery. This was due to the increased mean respir- 


atory rate from 15.2 to 27.8 per minute postopera- 
tively, since the tidal exchange decreased following 
surgery. The mean alveolar ventilation per breath 
fell from 266 cc. before surgery to 154 cc. post- 
operatively. The increased respiratory rate main- 
tained the alveolar ventilation per minute at about 
the preoperative level. The mean CO; elimination 
increased from 232 cc. per minute preoperatively to 
302 cc. per minute postoperatively. The physiologic 
dead space per minute showed a marked increase 
from 2323 cc. before surgery to 4929 cc. postopera- 
tively. The rise in minute volume of ventilation and 
respiratory rate reveals an attempt to increase 
respiration, whereas the large increase in physiologic 
dead space denotes markedly inefficient ventilation. 
Although the specific harm caused by acidosis has 
yet to be elucidated, patients with respiratory acido- 
sis in the immediate postoperative period attempt 
with vigor to correct the acidosis even in the presence 
of a markedly inefficient ventilatory mechanism 
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BLOOD 


Immunologic Mechanisms of Leukocyte Abnormali- 
ties. Stuart C. Finch and Joseph F. Ross, Evans 
Memorial, Massachusetts Memorial Hospitals 
and the Department of Medicine, Boston Uni- 
versity School of Medicine, Boston. 

Immunologic mechanisms are now recognized as 
responsible for certain diseases of the erythrocytes 
(e.g., acquired hemolytic anemia) and of the blood 
platelets (e.g., idiopathic thrombocytopenic pur- 
pura). It is probable that in similar fashion im- 
munologic mechanisms are responsible for abnormali- 
ties and diseases of the leukocytes. The object of 
the studies reported here was to observe the effect 
on human leukocytes of the action of rabbit anti- 
human leukocyte antibody and to compare these 
changes with those observed in certain human 
diseases. 

A specific anti-human granulocyte serum was 
produced in rabbits which upon incubation with 
human granulocytes produced the following phe- 
nomena: (1) The phagocytosis of granulocytes by 
neutrophilic polymorphonuclear leukocytes and 
monocytes; (2) “clumping” of neutrophilic granulo- 
cytes; (3) vacuolization of the cytoplasm of neutro- 
philic granulocytes and monocytes. Many cells de- 
veloped which were identical with the Hargraves’ 
L.E. cell, and the aggregates of neutrophilic granu- 
locytes often resembled closely the “rosettes” of 
the L.E. test. Although this serum is capable of 
producing autolytic cellular changes and extensive 
agglutination of leukocytes, no true leukolysis has 
been observed. 

It is probable that these changes are a result of a 
specific antigen-antibody reaction with resultant 
sensitization, agglutination, phagocytosis and autol- 
ysis of the granulocytes. Similar immunologic mech- 
anisms and changes could account for morphologic 
abnormalities (e.g., the “L.E.” cell) and the rapid 


removal of luekocytes from the circulation (e.g., 
drug-induced granulocytopenia). 


A New Technic for the Analysis of Component Pro- 
teins in Human Sera Utilizing Cationic Deter- 
gents. Ralph F. Jacozx, Strong Memorial Hos- 
pital, Rochester. 

A new technic for the assay of alpha 1 and 2 
globulin, beta and gamma globulin, albumin and 
the total protein in fractions of human serum has 
been devised, utilizing the principle that each of 
these components reacts with a cationic detergent 
in a characteristic fashion depending on salt con- 
centration and hydrogen ion concentration. Thus 
at pH 6.65, only alpha 1 and 2 globulins are precipi- 
tated, while all of the globulins are preciptated at 
pH 9.6. Finally, all of the proteins in serum are 
precipitated in a solution containing 0.4 M NaCl 
and 0.05 M NaOH. Since precipitation of these 
proteins causes a stable turbidity to develop, a 
procedure has been devised by which turbidity is 
measured colorimetrically. By interpolation from a 
standard curve the various protein concentrations 
in serum are determined. Comparative studies with 
assay by electrophoresis and cationic detergent tur- 
bidity assay reveal that the latter has a high order 
of accuracy for the determination of the four frac- 
tions mentioned. Moreover, by the turbidity method 
these determinations can be made quickly on as 
little as 0.05 ml. of serum. 

The abnormal protein often present in sera of 
patients with multiple myeloma is observed to 
cause an unusual reaction with cationic detergents. 
The nature of this turbidity reaction will be dis- 
cussed. 


An Extracorpuscular Defect in Thalassemia Major. 
Herbert C. Lichtman, R. Janet Watson, Victor 
Ginsberg and Jean Robinson (by invitation), 
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Department of Medicine, State University of 
New York at New York City, Kings County 
Hospital, New York. 

Repeated observations by others have demon- 
strated that the erythrocyte produced in cases of 
thalassemia major survives for approximately 50 
days. Normal erythrocytes when introduced into 
the circulation of these patients reportedly have a 
normal life span of approximately 120 days. 

Ina group of children with thalassemia it was noted 
that in spite of frequent transfusions of fresh blood, 
the red blood cell counts were not maintained at a 
level compatible with a normal survival of the trans- 
fused blood. In order to clarify this paradoxic situa- 
tion we employed the Ashby technic to measure the 
survival of normal type O erythrocytes that were 
transfused into 5 of these patients. 

In only 1 case did the rate of disappearance simu- 
late the expected, i.e., almost constant slope, with 
extinction at about 100 days. In the other 4 cases, 
erythrocyte survivals of 10, 16, 33, and 50 days 
were found. 

Four patients had their spleen removed and, 
during a five- to seven-month period of observation, 
3 were markedly improved, as evidenced by a de- 
creased requirement for subsequent transfusions. 
One was unchanged. 

Measurements of transfused erythrocytes done 
in two of these cases postsplenectomy showed 120- 
day survival in one (33 days preoperative survival) 
and 75 days in the other (50 days preoperative 
survival). This latter case was not improved clini- 
cally. 

These preliminary observations indicate that in 
addition to the intracorpuscular defect in thalas- 
semia major, an extracorpuscular defect may be 
superimposed, which in some instances may be 
ameliorated by splenectomy. 


A Simple Direct Method for Counting Basophils. 
James E. Moore, III (by invitation) and G. 
Watson James, III, Medical College of Vir- 
ginia, Richmond. 

Employing the principle of metachromatic staining, 
a quick, simple, accurate method has been developed 
for the enumeration of the total absolute basophil 
count. The technic is similar to the absolute eosino- 
phil count. The need for such a procedure was 
pointed up by observations on the basophils in the 
peripheral blood smear in various disease states. 

In a preliminary survey, total basophil counts 
by the newly devised technic were performed in 11 
normal males, 9 normal females, and in 10 subjects 
with various diseases. In these 30 individuals the 
total absolute basophil count per cu. mm. was cor- 
related with the total indirect basophil count cal- 
culated from a white cell count and peripheral 
smear made simultaneously with a differential count 
of 4000 white cells for each individual. The correla- 


tion is excellent, and statistical analysis of the data 
indicates the reliability of the new technic. 

In the normal male, the absolute basophil count 
ranged from 11 to 108 cu. mm., with a mean of 46, 
and in the normal female, from 30 to 132, with a 
mean of 52. The simplicity of the technic, and the 
probable significance of the absolute basophil count 
in various disease states will be discussed. 


Anti-Rabbit Blood Cell Factors in Normal Blood. 
Edward H. Reisner, Jr., and Charles W. Mushet 
and Leo Weiner (by invitation), New York. 

Normal human serum or plasma contains anti- 
rabbit platelet and erythrocyte factors which pro- 
duce thrombocytopenia and anemia following in- 
travenous injections. The effect is obtained with 
fresh or lyophilized plasma, but appears to be greater 
with fresh plasma. Lyophilized plasma shows a 
steady loss of anticellular effect on aging. Heating 
appears to diminish the effect only slightly. 

The maximal thrombocytopenic effect is observed 
from one to three hours after injection. In nonlethal 
doses the effects are maintained up to 48 hours, 
depending on the severity of reaction. 

The anti-rabbit cell effect is also observed with 
dog plasma and sheep plasma but to a lesser degree. 

There is correlated in vitro hemolysis and ag- 
glutination of rabbit red cells up to high titers. 
These titers diminish on aging and only slightly on 
heating. 

In general, in vitro agglutination of rabbit plate- 
lets by normal human plasma was not striking. 
Lysis was observed in one case of plasma from a 
patient with idiopathic thrombocytopenic purpura. 
Rabbit platelets agglutinated with human plasma 
readily passed through the Moolten filter. 

The reaction is not protected against by ACTH, 
cortisone or antihistamines. Splenectomy did not 
protect the animals against the reaction. Repeated 
isolated injections did not appear to protect against 
or enhance the effect, and did not appear to produce 
a progressive thrombocytopenia. Repeated daily 
injections did appear to confer tolerance, evidenced 
by the increasing effectiveness of graduated doses. 

In one animal a single injection of fresh human 
plasma produced a sustained and progressive fall 
in red count. After two weeks the animal was 
sacrificed and found to have a markedly hypoplastic 
marrow. The platelets at the time of sacrifice were 
approaching normal and the marrow showed abun- 
dant megakaryocytes. 

Following the method of Stefanini the platelet- 
decreasing factor could be removed from fresh dog 
plasma by precipitation with CA (PO,)2 gel and 
elution with sodium citrate. Plasma thus treated 
was nonthrombocytopenic but still had the anti-red 
cell property and the eluate showed thrombopenic 
but virtually no anti-red cell activity. 
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Luekemic Nature of Multiple Myeloma as Demon- 
strated by Splenic Aspiration. Henry D. Sha- 
piro (by invitation) and R. Janet Watson, 
Department of Medicine, State University of 
New York at New York City, Kings County 
Hospital, New York. 

Splenic aspirations were obtained in 9 consecutive 
cases of multiple myeloma. The diagnosis was based 
on the presence of myeloma-plasma cells in the mar- 
row, roentgenologic evidence of bone changes, and 
high plasma globulins. Although only three spleens 
presented below the costal margin, material from 
the nonpalpable spleens was obtained by the inter- 
costal approach. In 8 of the 9 cases the percentage 
of myeloma cells in the spleen was of the same order 
of magnitude as in the marrow. When splenic archi- 


tecture is preserved, the type of tissue section with 
the inevitable cell shrinkage obtained at autopsy 
does not yield the high quality of the morphology 
seen in Wright’s stained smears from antemortem 
spleen aspirations. 

The relationship of multiple myeloma to leukemia 
has long been a controversial subject. The high cor- 
relation of splenic to marrow involvement in random 
sampling of nonenlarged as well as enlarged spleens 
in our series would not be expected in the metastatic 
type of involvement of the spleen. The myeloma 
cell must arise simultaneously in the spleen and 
marrow (autochthonous type of origin). These find- 
ings, therefore, support the concept of multi-focal 
origin as in leukemia. 


CARDIOVASCULAR SYSTEM 


The Syndrome of Patent Ductus Arteriosus with 
Reversal of Flow. Jorge Araujo, Israel Stein- 
berg and Daniel S. Lukas, Department of Medi- 
cine, The New York Hospital-Cornell Medical 
Center, New York. (Aided by a grant from the 
New York Heart Association.) 

The clinical and physiologic findings in 3 patients 
with patent ductus arteriosus and reversal of ductus 
flow are presented. The findings were so characteris- 
tic as to deserve the designation of a syndrome. None 
of the patients was in cardiac failure and are alive 
6, 9 and 16 months after diagnosis. 

The most conspicuous and significant clinical 
finding was cyanosis and clubbing of the toes with 
normal coloration of the fingers. The typical ma- 
chinery murmur of patent ductus arteriosus was 
absent. Polycythemia was present. ECG revealed 
right ventricular hypertrophy in two of the cases. 
Cardiac catheterization demonstrated marked pul- 
monary arterial hypertension in excess of systemic 
pressure during some part of the cardiac cycle. 
Femoral arterial blood was incompletely saturated 
with oxygen, while brachial arterial saturation was 
normal. Ductus flow was bidirectional in all cases. 
Angiocardiography showed simultaneous opacifica- 
tion of the pulmonary artery and descending aorta, 
and in one instance clearly demonstrated the ductus. 
In this patient, who had an associated congenital 
absence of the left lung, ductus diameter was 1.5 
em. Ductus diameter in the other two (determined 
at thoracotomy) was 2.5 and 4 cm. Ligation was 
impossible because of technical difficulties. 

The pathogenesis of pulmonary arterial hyper- 
tension in these patients and their operability is 
discussed. 


Progressive Cardiovascular Changes with Arterio- 
venous Fistulas. J. R. R. Bobb and M. J. 


Oppenheimer, School of Medicine, Temple Uni- 
versity, Philadelphia. (Work supported by 
grants from the American Heart Assn. and the 
National Heart Institute of the U.S.P.H.S.) 

Progressively increasing cardiac output has been 
observed in dogs with side-to-side bilateral iliac 
arteriovenous anastomoses. For this group of ani- 
mals the average control output (direct Fick) was 
2 liters/min. Two days postoperatively it increased 
to 4 liters. Sixteen days postoperatively it was 6.3 
liters. 

Since there was no appreciable change in mean 
arterial pressure, a change in total peripheral re- 
sistance was implied. The simplest explanation is 
that more blood is going through the fistula. This 
could be brought about by (1) the dilatation of the 
proximal vessels which is known to occur, (2) blood 
going around by way of collaterals and gaining access 
to the fistula via the distal artery and (3) blood leav- 
ing the fistula via the distal vein and its collaterals. 
Evidence for the last two factors is the persistence 
of a bruit when both proximal vessels are clamped. 
This occurs in an old fistula (16 days) but not in an 
acute fistula. Furthermore, in an old fistula com- 
pletely clamped there is a higher pressure in the 
distal artery and a lower pressure in the distal vein 
than when similar measurements are made on the 
recently produced fistula. Finally, arteriograms have 
demonstrated the reversal of normal flow in the 
vessels just distal to the fistula. 


Major Surgery in Patients with Chronic Auricular 
Fibrillation. John A. Finkbeiner, Felix Wro- 
blewskt and John S. LaDue, The Memorial 
Center for Cancer and Allied Diseases, New 
York. 

Although the onset of chronic auricular fibrilla- 
tion is considered to be an unfavorable event in the 
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course of organic heart disease, the operative risk 
in these patients has not been adequately evaluated. 

In a group of 60 such patients undergoing 73 
major operative procedures at Memorial Center for 
Cancer and Allied Diseases, New York City, it 
was found that chronic auricular fibrillation is not 
a contraindication per se to major surgery, but 
rather that the operative risk depends on the se- 
verity of the underlying cardiac disease. There were 
43 instances of significant intraoperative blood pres- 
sure and/or pulse change in the 73 operative pro- 
cedures. Three patients terminated as postoperative 
deaths, and 25 had postoperative cardiopulmonary 
complications. 

The causative factors in the production of these 
intra- and postoperative cardiorespiratory complica- 
tions are analyzed, and prophylactic measures for 
their avoidance are emphasized. 


Deproteinated Pancreatic Extract (Depropanex). II. 
The Effect of Deproteinated and Other Pan- 
creatic Tissue Extracts on Cholesterol, Athero- 
sclerosis and Lipoid Liver Deposits. Martin 
M. Fisher and A. Wilbur Duryee, New York. 

Twenty-nine rabbits were studied in four groups. 

One group received the regular diet, another 

group the regular diet and the pancreatic extracts, 

a third group cholesterol alone, and the last 

group cholesterol and the pancreatic tissue ex- 

tracts. Blood cholesterols were tested each week. 

After 46 to 102 days the rabbits were autopsied. 

Aortae were studied for total cholesterol content 

(in grams), gross atheroma, and liver for average 

gross fat deposits. They were graded 1 to 4 plus. 

Deproteinated pancreatic and other tissue extracts 
seem to exert an inhibitory action upon the develop- 
ment of cholesterol atheromatosis in autopsied aortae 
of rabbits. Blood cholesterol levels of rabbits treated 
with pancreatic tissue extracts in addition to cho- 
lesterol feedings showed a delayed rise as compared 
to the untreated cholesterol fed group. Cholesterol 
levels of rabbits fed a basic diet treated with pan- 
creatic extracts were unaffected, as were the control 
untreated group. The average cholesterol contents 
of aortae of autopsied rabbits receiving pancreatic 
tissue extracts, in addition to the basic diet, com- 
pared to the untreated group were almost identical 
in value. Pancreatic tissue extracts had no effect 
upon the deposition of cholesterol in the liver of 
autopsied rabbits. 


Intramuscular Injections of Veriloid in Oil in Pa- 
tients with Hypertension. Robert S. Green, and 
Dominick Davolos (by invitation), Cincinnati. 

The response of arterial blood pressure to the 
intramuscular injection of Veriloid in oil (1 mg./0.1 
cc.) has been studied in 30 hypertensive patients. 

Trial doses were given to 15 patients and the 


response compared with that obtained from 1 mg. 
of the aqueous preparation intravenously. Two mg. 
intramuscularly resulted in a lowering of blood 
pressure that was slower in onset and not as marked, 
but that persisted from two to eight times as long 
as the intravenous effect. Three mg. intramuscularly 
resulted in a lowering of blood pressure that was 
comparable with the intravenous effect, and of longer 
duration than that obtained with 2 mg. intramuscu- 
larly. Unpleasant symptoms did not occur with the 
intravenous or the 2 mg. intramuscular dose but 
were occasionally present with the 3 mg. intramuscu- 
lar injection. 

Ten hospital patients with hypertensive crises 
were treated with a series of intramuscular injections. 
The response of blood pressure was considered satis- 
factory in 8. 

Five ambulatory patients with complications of 
hypertension have been treated with daily injections 
over periods of two to six months. Significant lower- 
ing of blood pressure with symptomatic relief oc- 
curred in all, though persistent normotensive levels 
have not been obtained with tolerated doses. 


Further Study on the Antifoaming Effect of a Methyl- 
polysiloxane in Experimental Pulmonary 
Edema. William L. Howell, Joseph V. Prin- 
ciotto and Charles F. Morgan, Department of 
Physiology, Georgetown University Medical 
Center, Washington. 

Present concepts of pulmonary edema recognize 
hypoxia as being responsible in part for its continu- 
ation. Since Luisada, in 1950, emphasized the 
foaming of edema fluid as a barrier to gaseous ex- 
change (leading to both systemic and local hypoxia), 
various surface-active agents have been used for 
the control of this phenomenon. 

In earlier experiments first reported by us (The 
American Physiological Society Meeting, Sept. 6th, 
1952), we have shown that a methylpolysiloxane, 
DC Antifoam A, inhibits the foaming of edema 
fluid in epinephrine-induced pulmonary edema in 
rabbits. (Portions of this work have been attempted 
by two other groups of investigators and their 
reports confirm our observations.) 

Since this report, an additional series of animals 
has been treated, in which a water emulsion of the 
antifoaming agent was used in the correction of 
this syndrome. Acute pulmonary edema was induced 
in albino rabbits by the intravenous injection of 2 
ec. of a 1:1000 solution of epinephrine given in 
approximately 1 minute’s time, irrespective of the 
animals’ weights. The methylpolysiloxane water 
emulsion was administered to the animals by one 
of two routes, either by intratracheal injection or by 
nebulization. Details of therapeutic procedures and 
the preliminary evaluation of the usefulness of this 
antifoam emulsion in the treatment of experimental 
pulmonary edema will be presented for discussion. 
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Cardiovascular Observations in Potassium-wasting 
Renal Disease. Edward J. Huth (by invitation) 
and Russell D. Squires, Department of Medi- 
cine, University of Pennsylvania, Philadelphia. 

Cardiovascular observations were made on a male 
patient with potassium-wasting renal disease in a 
control period with potassium chloride therapy and 
in a depletion period with low potassium diet and 
potassium chloride withdrawal. The patient felt 
well in the control period with a serum potassium 
level of 1.8-2.2 mEq./L.; at the peak of symptoms 
in the depletion period with a cumulative potassium 
loss of 5.7 mEq./Kg. the level was 1.1 mEq./L. 

Orthodiagraphy showed an increased transverse car- 

diac diameter during depletion due to elevation of a 

weakened diaphragm. Cardiac dilatation was not 

found. Orthostatic hypotension appeared during 
depletion and disappeared in repletion. Control 
electrocardiographs showed typical hypokalemic pat- 
terns; with very low potassium levels, unexpected 

large double-peaked T waves and deep negative U 

waves appeared in lead I and precordial leads. 

Ballistocardiographs showed a constant diminished 

cardiac strength throughout the study. Electro- 

kymographs of left ventricular border movement 
showed a diastolic plateau. In the control period, 
the first heart sound was diminished; in depletion, 
the first heart sound intensified, and a systolic 
precordial murmur appeared. Explanations are sug- 
gested for some of these phenomena. These observa- 
tions are compared with previously-reported DOCA- 
induced and dietary potassium-depletion syndromes. 


The T Wave of the Unipolar Precordial Electro- 
cardiogram in Normal Adult Negro Subjects. 
Donald H. Keller and John B. Johnson, De- 
partment of Medicine, Howard University Shool 
of Medicine, Washington. 

Most authors are agreed that the T wave in pre- 
cordial electrocardiograms of adult subjects may be 
normally inverted over the right precordium, ex- 
tending as far as the left sternal line in the fourth 
intercostal space. T wave inversion to the left of 
this line in adults has been described as a persistence 
of a juvenile electrocardiographic pattern and is 
generally considered abnormal. 

On the other hand, several authors have reported 
T wave inversion in precordial leads over the left 
precordium as far as the midclavicular line, fifth 
intercostal space, in Mexican, Puerto Rican, and 
Negro subjects, who were said to be normal adults. 
If confirmed, these observations would be of con- 
siderable importance in the clinical management of 
patients of Mexican, Puerto Rican, and Negro 
stock. 

A study of the T wave in the unipolar precordial 
electrocardiogram of 85 normal adult Negro subjects 
is presented. The T wave was found to be upright 
in leads V3 through Vg in all 85 subjects. One sub- 


ject, a 25 year old woman, showed an inverted T 
wave in V2, the direction of the T wave in V; was 
variable. 

The data from this study fail to confirm the state- 
ment of Goldberger that persistent T wave inversion 
to the left of lead V2 is a common finding in normal 
Negro adults. 


The Cardiac Output in Chronic Disease of the Liver. 
Henry J. Kowalski, Walter H. Abelmann and 
Laurence B. Ellis, Thorndike Memorial Labora- 
tory, Second and Fourth Medical Services (Har- 
vard), Boston City Hospital, and the Depart- 
ment of Medicine, Harvard Medical School, 
Boston. 

The cardiac output at rest was determined by 
means of the dye injection method of Hamilton in 22 
patients with liver disease. 19 of whom had ad- 
vanced Laennec’s cirrhosis and 3 “fatty liver.” 
All gave a history of excessive alcoholic intake and 
poor diet, and showed no evidence of organic heart 
disease. 

The cardiac indices for the group averaged 4.26 
+ 2.73 L/min./m? and ranged from 2.76 to 11.2 
L/min./m?, surface area being computed on basis 
of actual weight at time of study. The mean cardiac 
index of normal subjects in this laboratory is 3.76 
+ 0.65. Seven patients with liver disease exceeded 
this normal mean by more than two standard de- 
viations. Patients with elevated outputs showed 
elevated stroke volumes and decreased peripheral 
resistance, while their direct brachial arterial and 
antecubital venous pressures were essentially within 
normal limits. By teleoroentgenography, their hearts 
were normal to slightly enlarged. 

Elevated cardiac outputs could not be readily 
explained on the basis of increased oxygen consump- 
tion, anemia, thiamine deficiency, or anxiety, nor 
could their demonstration be predicted from the 
extent of anasarca, icterus, derangement of liver 
function tests, or length of hospitalization prior to 
study. 

The data suggest the existence of an altered hemo- 
dynamic state at rest, characterized by elevated 
cardiac output and decreased peripheral resistance 
in some patients with chronic alcoholism and paren- 
chymal disease of the liver. 


Study of Left Atrial Pulsations Recorded in the 
Esophagus in Experimental Animals and Hu- 
mans. Richard P. Lasser, and Bernard Ep- 
stein and Leo Loewe, (by invitation), The Jac- 
ques Loewe Research Foundation, Brooklyn. 

A study was made of the pulsation attributable 
to cardiac activity which could be recorded in the 
esophagus at the level of the left atrium. It was 
undertaken to investigate the potentialities of the 
technic with regard to the diagnosis and possible 
quantitation of the extent of mitral valvular lesions. 
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The recording system was arranged so as to yield a 
satisfactory frequency response, the smallest possible 
volume displacement and a reasonably well stand- 
ardized apparatus. This was achieved by using a tube 
of flexible polyethylene with a small inflatable rub- 
ber sleeve near the distal end. The pressure trans- 
ducer was a Sanborn electromanometer and the 
entire system was water filled. The study was first 
conducted in dogs. The tube was placed in the 
esophagus with the inflatable balloon at the level of 
the left atrium. Pressure pulses were recorded from 
the esophagus simultaneously with those from the 
interior of the left atrial chamber itself. Varying 
degrees of mitral insufficiency were produced as 
well as mitral stenosis and congestive failure. The 
altered atrial pulse wave contours thus produced 
were shown to be faithfully reproduced in the 
esophageal pulse tracings. 

Studies in patients with mitral valve disease and 
in normal individuals were then carried out, using 
the same apparatus under fluoroscopic control. The 
patterns observed in normal individuals cor- 
responded closely to those observed in the experi- 
mental animals. Characteristic alterations of the 
pulse wave contour were observed in patients with 
mitral insufficiency, with mitral stenosis, and with 
combined lesions. 

The tracings in patients with mitral insufficiency 
corresponded closely with those observed following 
experimental lesions of the mitral valve, and the 
patterns in patients with mitral stenosis cor- 
responded with those, reported in the literature, 
which had been obtained directly from the left 
atrium in humans. Verification of the predicted 
lesion was obtained in 2 patients who were subjected 
to valvulotomy. 

Though no estimate of the absolute level of pres- 
sure within the atrium could be obtained, the na- 
ture of the mitral valve lesion could be ascertained 
from the contour of the curve obtained. 


Digital Plethysmography in the Management of 
Advanced Peripheral Vascular Disease. Ray- 
mond S. Megibow, The Mount Sinai Hospital, 
New York. 

Certain patients with advanced occlusive periph- 
eral vascular disease exhibit a normal skin tempera- 
ture and digital blood flow together with a marked 
reduction in digital volume pulse wave amplitude 
at rest. Vasodilatation following intra-arterial Pris- 
coline may increase skin temperature and augment 
digital blood flow. However, digital pulse volume 
decreases or remains unchanged. These patients are 
unimproved or occasionally develop a paradoxic 
gangrene after lumbar sympathectomy. Invariably 
the digital plethysmogram reveals an inverse rela- 
tionship between blood flow and skin temperature 
on one hand and pulse volume on the other. The 
elevation in skin temperature represents a redistribu- 


tion in blood flow from muscle to skin, total flow 
remaining unchanged. The inverse flow and volume 
relationships indicate a disproportionate increase 
in the fixed resistance through the nutrient as com- 
pared with the prearteriolar blood vessels. Sympa- 
thetic control of the nutrient vessels is insignificant. 
The release of sympathetic activity by sympa- 
thectomy although relatively minor in advanced 
occlusive disease is followed by an increase in non- 
nutrient flow at the further expense of tissue flow. 
These studies demonstrate that the selection of 
patients for lumbar sympathectomy can be made 
only on the basis of volume recording. 


Effect of Heparin on Cardiac Pain in Patients with 
Angina of Effort. Seymour H. Rinzler, and Janet 
Travell, Hyman Bakst, Zachary H. Benjamin, 
Robert L. Rosenthal, Sidney Rosenfeld and Bar- 
bara B. Hirsch (by invitation), Department of 
Pharmacology, Cornell University Medical Col- 
lege and the Cardiovascular Research Unit, 
Beth Israel Hospital, New York. 

Effect of heparin on chest pain was studied by 
the double “blindfold” method. Eighteen patients 
with classic effort angina were paired with respect 
to age, sex, history of old myocardial infarction and 
duration of angina. One of each pair was allotted by 
chance to one of two groups To one group of 9 
patients, heparin was administered intravenously 
twice weekly in doses of 100 mg. each for about eight 
weeks. Simultaneously to the other 9, a matching 
placebo was similarly injected. Heparin clotting 
times, resting 12-lead electrocardiograms and ballis- 
tocardiograms were taken at intervals. Status of 
effort angina was evaluated mainly by the daily 
report card system; patients indicated each day 
whether they had some, much or no “heart” pain 
and noted the number of nitroglycerin tablets used. 

Clinical evaluation and analysis of data assembled 
from 1883 report card days showed heparin no more 
effective than the placebo in relieving anginal pain. 

Serum lipoprotiens of S, 12-20 and §; 20-100 
classes were determined before heparin or placebo 
was begun, and about six weeks later (three days 
after drug injection). No significant change in con- 
centration of these molecules was observed after 
this course of heparin. Acute effects on lipoprotein 
levels were not studied. 


Studies of Right Ventricular Function Using a Me- 
chanical Left Ventricle. John C. Rose, Edward 
D. Freis, Herbert P. Broida, Charles A. Hufnagle 
and John F. Gillespie, Georgetown University 
Hospital, Washington. 

A pump with a wide range of outputs was substi- 
tuted for the left ventricle alone in dogs. This per- 
mitted studies on the effects of controlled changes 
in left ventricular outputs. 

Increases in pump output, within limits, were 
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accompanied by parallel rises in pulmonary arterial 
pressure and left auricular flow without a rise in 
venous pressure. Larger increases resulted in an in- 
crease in venous pressure also, and a failure of the 
left auricular flow to keep pace with the pump. 
This suggests that the right ventricle does not 
respond adequately to simple volume filling, be- 
yond certain limits. However, if epinephrine was 
given, pulmonary arterial pressure rose and left 
auricular flow increased, suggesting that direct stimu- 
lation of right ventricular contraction also may be 
necessary at high pump outputs. 

When “pure” right ventricular failure is induced 
in the “pump-dog” by producing ventricular fibril- 
lation, there is an immediate marked rise in venous 
pressure. This is in contrast to results observed after 
cauterization of the right ventricle by Starr and 
others. 

These observations emphasize the importance of 
the right ventricle as a pump, both in response to 
stress in the healthy animal and in contributing to 
the rise in venous pressure in right ventricular 
failure. 


Reactivation of Rheumatic Fever following Mitral 
Commissurotomy. Louis A. Soloff, Jacob Za- 
tuchni, Thomas J. E. O’Neill and Robert P. 
Glover, Departments of Medicine, Temple Uni- 
versity Medical School and Hospital and Epis- 
copal Hospital, and Department of Thoracic 
Surgery, Hahnemann Hospital and Episcopal 
Hospital, Philadelphia. 

Mitral commissurotomy is a relatively safe pro- 
cedure for relieving a mitral bottleneck. The opera- 
tion is not intended to control the rheumatic state. 
A febrile syndrome was observed postoperatively in 
63 of 164 consecutive mitral commissurotomies. The 
nature of this febrile syndrome is described. Clinical 
and laboratorv data are given to support the as- 
sumption that this syndrome is a reactivation of 
rheumatic fever. The clinical significance of these 
findings will be discussed. 


Oral Diamox (2-acetylamino-1,3, 4-thiadiazole-5- 
sulfonamide) as a Diuretic Agent in Patients 
with Congestive Heart Failure. Robert C. Tay- 
mor and Charles K. Friedberg, The Medical 
Services, The Mount Sinai Hospital, New York. 

The carbonic anhydrase inhibitor, diamox, was 
administered orally to 12 ambulatory and 10 hos- 
pitalized patients with chronic congestive heart 

failure. All patients were receiving digitalis, were on a 

sodium-restricted diet and required repeated mer- 

curial diuretics. After an initial control period, 
mercurial diuretics were discontinued and diamox 
instituted. Studies were carried out to note any 


clinical response and changes in plasma electrolytes 
and urinary excretion of water and electrolytes. 
There were no significant changes in the plasma 
sodium, potassium and chloride levels. Plasma car- 
bon dioxide content fell moderately in most cases, 
from 0.1 to 8.6 mM/L. No clinical manifestations 
were associated with the mild chemical acidosis. 
Sodium and potassium excretion increased in all 
patients, sodium from 0.5 to 188 mEq. per day 
(mean: 74), potassium from 7.0 to 188 mEq. per 
day (mean: 46). There was no close correlation be- 
tween changes in electrolyte excretion and diuretic 
response. Changes in chloride excretion showed no 
constant pattern. All but 2 patients diuresed after 
taking diamox orally, losing from 1 to 8.5 pounds. 
Sixteen patients had sufficient diuresis after diamox 
to control their heart failure, without administra- 
tion of other diuretic agents. When diamox was 
administered continuously, the effect gradually di- 
minished, and sodium excretion returned to control 
levels after the third day. The most advantageous 
method of administration appeared to be three 
times daily for two days with intervals of four to 
seven days between courses. No serious side reactions 
were noted. Further evaluation of this drug as an 
oral diuretic is warranted. 


The Prevention of Low-Salt Reactions during the 
Treatment of Congestive Heart Failure with 
Mercurial Diuretics: Tue Addition of Salt on 
the Day of Mercurial Administration. Samuel 
Waldman and Louis Pelner, Brooklyn. 

Because of the extensive use of mercurials today 
an evaluation of some untoward reactions following 
their administration was undertaken. 

By studying the urinary chloride excretion of 
patients under treatment we found that by the addi- 
tion of 4 grams of salt to the diet during the day of 
mercurial administration, certain advantages were 
obtained. Reactions were eliminated, diuresis was 
occasionally enhanced, excessive dehydration was 
avoided, the patient’s morale was bolstered, and 
his cooperation in the rigid routine was assured. 
The addition of the sodium chloride did not decrease 
the expected diuretic effect of the mercurial, and 
caused an almost mathematical increase over the 
predetermined basal urinary chloride output. Added 
salt on the day of mercurial injection is advised for 
patients on low-salt routines for congestive heart 
failure, particularly those on intensive diuretic ther- 
apy for more than one week, for patients who 
receive cation exchange resins besides other routine 
therapy, and for patients who suffer some untoward 
reactions following a mercurial injection. 

This method of therapy is to be avoided during 
acute heart failure and during the first week or two 
in the treatment of congestive heart failure. 
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COLLAGEN DISEASES AND ALLERGY 


Butazolidine in the Treatment of Rheumatoid Ar- 
thritis. Edward W. Lowman and Philip Lee, 
New York University-Bellevue Medical Cen- 
ter, New York. 

Seventeen patients with rheumatoid arthritis have 
been studied with the double-blind method of drug 
administration, using Butazolidine. In 13 cases the 
material had only an analgesic effect, in 4 instances 
an antipyretic effect as well. In 5 patients there was 
objective evidence of an anti-inflammatory effect 
from the drug. Serial synovial biopsies were done in 
4 cases, and these will be reported. In those cases 
showing anti-inflammatory effect the clinical im- 


ENDOCRINE GLANDS 


The Radioiodine Uptake and the Protein-Bound 
Iodine in Treated Hyperthyroidism. Belton A. 
Burrows, Elizabeth Dell, Dorothy Graham and 
Joseph F. Ross, Radioisotope Unit, Boston 
Veterans Administration Hospital, The Evans 
Memorial Hospital, and the Boston University 
School of Medicine, Boston. 

We have compared the 24-hour thyroidal uptake 
of an orally administered tracer dose of radioactive 
iodine with the serum protein-bound iodine con- 
centration in 64 patients who had not received 
treatment for thyroid disease and in 92 patients who 
had been treated for hyperthyroidism with either 
surgery, radioiodine, antithyroid drugs or combina- 
tions of these therapies. 

In the untreated group there was good agreement 
between the two tests. More than 90% of the pa- 
tients with high radioactive iodine uptakes showed 
high serum protein-bound iodine concentrations. 
All the patients with low radioactive iodine uptakes 
had low serum protein-bound iodine concentrations. 

In the treated group the agreement was less exact. 
Sixty per cent of the patients with high radioiodine 
uptakes had high serum protein-bound iodine con- 
centrations, and several patients with low radio- 
iodine uptakes had normal protein-bound iodine 
concentrations. 

These studies suggest that the radioiodine uptake 
s very reliable in the diagnosis of thyroid dysfunc- 
tion in the patients who have not received therapy 
for thyroid disease. In the patients to whom treat- 
ment has been given the radioiodine uptake is less 
reliable and may be misleading if used as an indica- 
tion for further therapy. 


provement was comparable to that obtained with 
cortisone. 

Blood level determinations of Butazolidine indi- 
cated that a definite level had to be obtained before 
clinical response might be expected (between 70-80) ; 
beyond this range no definite correlation between 
blood level and clinical improvement could be made. 
Toxic side effects in 5 of 17 patients were of severity 
sufficient to necessitate discontinuance of therapy. 
These were pulmonary edema, massive gastroin- 
testinal hemorrhage, decubitus with overwhelming 
infection, urticaria, and nausea and vomiting. 


AND METABOLISM 


A Study of Sodium and Chloride Balances in Elec- 
trolyte and Acid-Base Disturbances. W. P. 
Laird Meyers, Clifford F. Gastineau and Mar- 
schelle H. Power, Mayo Clinic, Rochester, Minn. 

Chloride balance has been said to reflect sodium 
balance when considered in relation to the serum 
bicarbonate and the pH of the excreta. However, 
studies of medical and surgical patients and those 
demonstrating shifts of sodium across cell mem- 
branes all indicate that chloride balance does not 
necessarily reflect sodium balance. 

To appraise the relationship between sodium and 
chloride balances, 5 patients with normal acid-base 
balance and 7 with various acid-base disturbances 
were studied. Daily sodium, potassium and chloride 
balances were determined for periods ranging from 
five to eleven days. In the first group (3 postopera- 
tive patients and 2 with congestive heart failure), 
daily differences between sodium and chloride 
balances exceeded +40 mEq. in only 4 of 31 in- 
stances. In the second group (3 patients with met- 
abolic alkalosis, 3 with metabolic acidosis and 1 
with respiratory acidosis), daily differences exceeded 
+40 mEq. in 33 of 46 instances. Observations in- 
dicated a close correlation between sodium and 
chloride balances when normal acid-base balance 
was present, and no correlation in patients with 
changing acid-base disturbances. If an acid-base 
disturbance was stationary, the external balances 
were approximately equal. 

Transient discrepancies in the above correlations 
were seen because of compensatory shifts of sodium 
into and out of the cells. 
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GASTROINTESTINAL SYSTEM 


The Effect of Ethyl Alcohol upon External Pancreatic 
Secretion. F. P. Brooks and R. W. Datesman 
(by invitation), The Hospital of The University 
of Pennsylvania, Philadelphia. 

Ethyl] alcohol was administered through a tube in 
the proximal jejunum of 12 subjects while constant 
suction was maintained on the stomach and duo- 
denum by means of a Wangensteen apparatus con- 
nected to an Abbott-Rawson tube. The volume, 
pH and amount of amylase, trypsin and lipase in 
the duodenal content obtained before and for one 
hour after the administration of an intoxicating 
quantity of ethyl alcohol were determined. 

There was no significant increase in volume or 
amounts of amylase, trypsin and lipase in the duo- 
denal content over the values observed prior to the 
instillation of alcohol. 

The effect of ethyl alcohol on pancreatic secretion 
in 4 unanesthetized dogs with gastric and duodenal 
fistulae was also observed. Alcohol was instilled into 
the duodenum and also intravenously and the vol- 
ume and specific gravity of pure pancreatic secretion 
determined. The response to alcohol was compared 
with that observed following the instillation of 0.1 
N HCl into the duodenum or Secretin (Wyeth) 
intravenously. No significant stimulating effect of 
alcohol was noted. 

It is concluded that ethyl alcohol instilled into the 
small intestine or given intravenously has no signif- 
icant stimulating effect on the volume or enzyme 
content of the external secretion of the pancreas. 


Intraluminal Pressure Studies of the Stomach and 
Duodenum in Man. Stanley H. Lorber and 
Harry Shay, The Samuel S. Fels Research 
Institute, Temple University School of Medi- 
cine, Philadelphia. 

Intraluminal pressure from multiple areas of stom- 
ach and duodenum has been studied in 35 patients, 
including normals and some with gastrointestinal 
disease. A quadruple-lumened tube or small caliber 
Levin tubes were connected to strain gages and the 
electrical output amplified through a Sanborn multi- 
channel recorder. Patency of these open tubes was 
maintained by a slow infusion (2 ml. per hour) of 
physiologic saline solution. 

Results indicate that basal pressures from fundus 
to pylorus of the stomach are similar. Basal pressures 
in the duodenal cap are usually similar to or slightly 
lower than those in the stomach but are higher than 
those in the 2nd and 8rd portions of the duodenum. 
Basal pressures were found to be elevated in cir- 
rhotics with ascites, were higher in the erect position 
when compared with the recumbent, and increased 


following ingestion of a meal or swallowing of air. 
Basal pressures decreased following evacuation of 
the stomach contents whether by aspiration or 
transport. Transport was associated with small and 
large pressure changes, the highest pressure waves 
developing in the antrum and duodenal cap areas. 
An evaluation of a new antispasmotic, Bentyl Hy- 
drochloride (diethylaminocarboxyethyl bicyclohexyl 
HCl), was carried out and will be reported. The 
many advantages of the technic employed, over 
older methods of studying gastrointestinal motor 
activity, will be discussed. 


The Value of Insulin-Induced Hypoglycemia as a 
Method of Testing Cholinergic Blockade of 
Gastric Secretion. Kemp Plummer, James 0. 
Burke and Sarah Bradford (by invitation), Gas- 
troenterology Section of the Medical Service 
and the Research Laboratory, McGuire Vet- 
erans Administration Hospital; and the De- 
partment of Medicine, Medical College of Vir- 
ginia, Richmond. 

Through central stimulation of the vagal nucleus, 
hypoglycemia produces intense secretory activity 
of the gastric glands with a consequent rise in 
pepsin and mucoprotein output, and to a lesser 
extent, hydrochloric acid. Therefore, insulin-induced 
hypoglycemia was selected as a specific means of 
testing the degree of antagonism to the cephalic 
phase of secretion provided by cholinergic blocking 
agents. 

Two hours after oral premedication with two 
compounds, methantheline bromide and diphenme- 
thanil methysulfate, 20 units of crystalline insulin 
was injected intravenously in human subjects. Pre- 
viously a control test without premedication was 
obtained in the same individuals. Varying doses of 
the drugs were used. Gastric juice was collected for 
120 minutes after insulin and analyzed for pepsin, 
mucoprotein, and HCl. 

There was consistent inhibition of mucoprotein 
output, but only after using large doses. Pepsin and 
HCl were not significantly affected. In two, there 
was complete suppression of mucoprotein after me- 
thantheline premedication without the other two 
constituents being altered. 

Since hypoglycemia provokes cholinergic secre- 
tion alone, it is ideally suited for testing anticholi- 
nergic efficacy upon the cephalic phase of secretion, 
especially when the same subject serves as his own 
control. It is emphasized that only one constituent 
in these experiments, mucoprotein, reflects choliner- 
gic blockade to a statistically significant degree. 
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INFECTIOUS DISEASES AND ANTIBIOTICS 


Clinical and Animal Studies on Terramycin Toxicity. 
Jeanne C. Bateman, Calvin T. Klopp and Joseph 
Sedwitz, The George Washington University 
Cancer Clinic, Washington. 

Nine patients with far-advanced cancer and one 
patient with renal calculi and persistent urinary 
tract infection were treated with parenterally ad- 
ministered Terramycin. In 8 cases there was rapidly 
progressive azotemia, followed by death. In the other 
2 individuals, reduction of dosage permitted continu- 
ation of therapy. Marked hypotension developed 
terminally in the fatal cases. Severe nausea and 
vomiting were observed in 1 case only. Diarrhea and 
oliguria did not occur. Unusual thirst was frequently 
present. Histologic examination of postmortem ma- 
terial revealed no renal changes common to all, 
although 3 individuals demonstrated extensive renal 
disease from other causes. 

Intravenous injection of 1 or 2 Gm. of Terramycin 
daily in dogs resulted in death within two days. 
Two dogs given 0.5 Gm. of Terramycin daily by 
the intravenous route survived five and six days 
respectively. During this period there was marked 
weight loss, progressive rise in serum nonprotein 
nitrogen and Terramycin levels, some increase in 
urinary output but essentially no change in urine 
specific gravity. 

Apparently renal integrity is a limiting factor in 
parenteral antibiotic administration. It is not clear, 
however, whether death is due to renal insufficiency 
or to systemic toxicity secondary to very high Ter- 
ramycin serum levels. 


Nitrogen Metabolism and Liver Histology During 
Aureomycin Administration in Patients with 
Hepatic Disease. William W. Faloon, Joan W. 
Noll and John T. Prior, Departments of Medi- 
cine and Pathology, State University of New 
York, College of Medicine at Syracuse. 

The effects of Aureomycin upon nitrogen metabo- 
lism, liver histology and liver function tests were 
studied in 3 patients with alcoholic cirrhosis and in 
1 patient with convalescent hepatitis. In all patients 
urine nitrogen excretion was increased during anti- 
biotic administration, and in 2 subjects receiving 
constant diets negative nitrogen balance occurred. 
Nitrogen excretion was unaffected by the simul- 
taneous administration of methionine. 

Fatty infiltration of the liver was observed after 
two weeks of Aureomycin in 1 patient and was not 
reversed by the concurrent administration of me- 
thionine with Aureomycin for another two weeks. 
Reversion to pre-Aureomycin appearance of the 
liver was found ten days after Aureomycin was 
stopped. Liver histology was unchanged in 3 pa- 
tients who received Aureomycin for only five to 


seven days. Histologic changes in 1 of these pa- 
tients who received Aureomycin alone were not 
different from those in the 2 patients given methio- 
nine. Liver function tests became slightly more 
abnormal in 1 patient in whom fatty infiltration was 
produced but were unchanged or improved in the 
other 3. Blood eosinophil counts and urine “cortin” 
determinations in one patient were not significantly 
altered during Aureomycin. Stool nitrogen and fat 
were not altered by Aureomycin in two patients so 
studied. 

The results indicate that Aureomycin produces 
protein catabolism or antianabolism by mechanisms 
as yet unknown. This effect on protein metabolism 
cannot be reversed by supplements of methionine. 
No definite correlation between increased nitrogen 
excretion and fatty infiltration of the liver was ob- 
served in short periods (five to seven days) of Aureo- 
mycin administration. 


Intravenous Trypsin. II: Effects Upon the Acute 
Inflammatory Reaction. Irving Innerfeld, The 
Department of Physiology and Pharmacology, 
New York Medical College, Flower and Fifth 
Avenue Hospitals, New York. 

Enzymatically induced anticoagulation, throm- 
bolysis and fibrinolysis followed intravenous ad- 
ministration of purified cyrstalline trypsin to 60 
rabbits, 25 dogs, and 406 patients. These observa- 
tions suggested the possibility that intravenous 
trypsin might significantly alter physiologic proc- 
esses characterized by intracapillary thrombosis, 
coagulated plasma and the deposition of fibrin. 
It was apparent that these basic conditions were 
satisfied, in part, by the acute inflammatory reaction. 

The inflammatory reaction represents an extra- 
ordinarily complex mechanism tending to localize 
and dispose of chemical or bacterial irritants. The 
interplay and dynamic relationship of the host 
response to injury determine the extent, degree and 
duration of an acute inflammatory reaction. A 
therapeutic agent which augments phagocytosis, 
stimulates tissue reactivity, decreases fluid viscosity 
and increases the resorbability of coagulated inter- 
stitial edema influences important constituents of 
the inflammatory reaction. The purpose of this 
presentation is to offer clinical and experimental 
data supporting the view that intravenous trypsin 
may suppress and reverse the acute inflammatory 
reaction in such conditions as acute rheumatoid 
arthritis, acute urinary tract infections, bacterial 
and viral pneumonia, and lung abscess. 


Laboratory and Clinical Studies with Erythro- 
mycin—A New Antibiotic. Monroe J. Roman- 
sky and R. E. Ritts (by invitation), George 
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Washington University Medical Division, Gal- 
linger Municipal Hospital, and The Department 
of Medicine, George Washington University 
School of Medicine, Washington. 

Changing patterns of in vitro sensitivities to the 
various antibiotics indicate a need for new anti- 
biotics. One of the newer ones is erythromycin. 
This antibiotic affects generally the same bacterial 
spectrum as does penicillin. The fact that micro- 
organisms (particularly staphylococci) resistant to 


penicillin are affected by erythromycin will make 
this a useful addition in chemotherapy. 

Absorption studies indicate that adequate con- 
centrations in the blood can be obtained with eryth- 
romycin when given orally. Cross resistance be- 
tween erythromycin and other available antibiotics - 
does not seem to be present. Details of these in 
vitro studies, as well as the antibiotic’s usefulness 
clinically, will be presented in a study of more than 
50 patients with varying types of infectious diseases. 


KIDNEY AND URINARY TRACT 


Pantothenic Acid Renal Clearance in Man: Modi- 
fication by Probenecid. William P. Boger, and 
Gilbert M. Bayne, Julina Gylfe and Lemuel D. 
Wright (by invitation), Department of Research 
Therapeutics, Norristown State Hospital, Nor- 
ristown, Pa. 

A limited amount of work has indicated that 
pantothenic acid, one of the B vitamins, is actively 
secreted by the renal tubules when large amounts 
are injected intravenously. Pantothenic acid has 
been infused intravenously into man and its renal 
clearance studied and correlated with the renal 
clearances of creatinine and para-aminohippurate 
acid (PAH). The studies indicate active tubular 
secretion of pantothenic acid and a renal clearance 
rate by the renal tubules, in excess of glomerular 
filtration rate, but less than PAH clearance. 

Dosage response curves after the intravenous 
administration of 500 and 1000 mg. doses of panto- 
thenic acid have been studied and it has been demon- 
strated that Probenecid (p-(Di-n-propylsulfamyl)- 
benzoic acid) is capable of elevating the pantothenic 
acid plasma concentrations and of modifying the 
excretion pattern of pantothenic acid. Clearance 
studies indicate that Probenecid can reduce the 
renal clearance of pantothenic acid to a rate ap- 
proximating glomerular filtration rate. 


The Urinary Excretion of Sodium in Chronic Renal 
Disease with Combined Electrolyte Therapy. 
Richard A. Neubauer, The Memorial Hospital, 
Wilmington. (Work supported by a grant from 
The U. S. Public Health Service.) 


A previous communication indicated clinical im- 
provement and certain chemical changes with com- 
bined electrolyte therapy in advanced renal disease 
manifested by azotemia and acidosis in 3 cases. 

This therapy, which consisted of hypertonic 
sodium lactate (one molar) orally and intravenously 
(120-200 mEq. daily), 4 to 8 grams of calcium 
lactate in Amphojel (10% solution), and occasionally 
potassium acetate 20-40 mEq. daily, has been ad- 
ministered in 23 cases of what appeared to be 
terminal uremia. The cases have all been benefited 
to some degree clinically, varying from slight im- 
provement to complete rehabilitation. Fourteen 
cases of chronic glomerulonephritis, 4 cases of pyelo- 
nephritis, 2 cases of polycystic disease, and 3 cases 
of hydronephrosis comprise the series. 

With intensive sodium therapy in the form of 
lactate, all cases showed a similar trend with urinary 
sodium excretion. It is the purpose of this paper to 
describe representative cases from each disease 
group. In the instances presented it was noted that 
early in therapy the urinary concentration for so- 
dium was low, but with continued therapy the 
concentration rose gradually and at times ap- 
proached an equi-osmotic level. Retention of sodium 
without edema was common for the first few days 
to a week, possibly indicating a large cell cation 
deficit in advanced renal disease. It is believed that 
in the cases studied the severely damaged kidney 
may well excrete sodium almost normally when 
administered with combined electrolyte therapy 
in the form of hypertonic sodium lactate. 


LIVER 


Prevention of Fatty Liver Changes by Cortisone in 
Choline-Deficient Rats. Herbert S. Kupperman, 
Elizabeth L. Hurd, Florence Katine and Arthur 
C. DeGraff, Department of Therapeutics, New 


York University-Bellevue Medical Center, New 
York. 

Adrenal cortical extracts have been advocated as 

therapeutic agents of value in the treatment of 
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cirrhosis of the liver. Experimentally, it has been 
established that while cortisone will cause deposi- 
tion of glycogen in the liver, no knowledge of its 
effect upon fatty liver changes is available. The 
effect of adrenal cortical extract and cortisone upon 
fatty liver changes was studied in choline-deficient 
rats. Male weanling rats weighing between 35 and 
45 Gm. were placed on a choline-deficient diet, to- 
gether with a control group placed on a normal 
diet. The animals on a choline-deficient diet re- 
ceived intramuscular administration of cortisone or 
lipoadrenal cortex upon initiation of the diet. Two 
mg. of cortisone per day for seven days prevented 
fatty liver changes as judged by microscopy and the 
percentage of liver fat. One mg. of cortisone or 0.5 
ee. and 1.0 cc. of lipoadrenal cortex was not effective 
in completely inhibiting the fatty liver changes. The 
percentage of liver fat for the animals on a normal 
diet was 5.38 as compared with 18.35 for the rats 
on a choline-deficient diet. Liver fat in the animals 
on 1.0 and 2.0 mg. of cortisone a day was 11.82% 
and 6.57%, respectively, as compared with 14.8% 
and 20.45% for the animals on 0.5 ec. and 1.0 ec. 
of lipoadrenal cortex, respectively. 


“Replacement” Therapy versus “Occupation” 
Therapy with Adrenal Steroids in Liver Dis- 
ease. Louis Pelner and Samuel Waldman, Brook- 
lyn. 

Although there is reliable evidence of an adreno- 
cortical deficiency in diseases of the liver, the 
treatment of these diseases with ACTH and cortisone 
has yielded equivocal results. It is our considered 
opinion that the reason for this apparent. inconsist- 
ency is to be found in the extremely high doses of 
the hormones that are used. By “replacement” 
therapy we mean the use of just enough hormone to 
make up for the deficient amounts in the body. The 
doses of ACTH and cortisone that are used in 
clinical medicine today are of an entirely different 
order. The large doses of steroids that are given or 
the doses that are formed in the body by ACTH 
action, require a large amount of work by the liver 
in the process of detoxification. This would hardly 
seem to be a useful procedure for a liver already 
damaged. However, this pattern of dosage seems to 


be effective in certain other diseases, especially 
those on a hypersensitivity basis—speaking, of 
course, in the broad sense. 

A small daily dose of cortisone (25 mg.) proved to 
be of substantial benefit to 3 patients with severe 
viral hepatitis, with no side effects whatever. 


Colorimetric Determination of Serum Cholinester- 
ase: Its Value in Hepatic and Biliary Tract 
Diseases. M. H. Sleisenger, T. P. Almy, H. 
Gilder and G. Perle, Department of Medicine, 
The New York Hospital-Cornell Medical Cen- 
ter, New York. 

In view of the current interest in the study of 
serum cholinesterase (Che) in hepatic disease, we 
have explored the clinical usefulness of this index, 
as measured by the new colorimetric method of 
Ravin and Seligman. 

In 47 normal subjects the average level was 29.6 
units/100 cc. (range, 19.2-50.6). Corresponding 
values for 24 decompensated cirrhotics were 5.0 
units (<1.0-13.3) ; for 23 compensated cirrhotics, 19.6 
units (8.0-38.4); and for 13 cases of acute viral 
hepatitis, 16.1 units (5.3-25.6). In 10 cases diagnosed 
clinically as obstructive jaundice, the level was 
depressed in 5 with pancreatic carcinoma, normal 
in 3 with choledocholithiasis and normal in 2 cases 
of viral hepatitis. 

In serial determinations the level of serum Che 
reflected faithfully the course of acute viral hepatitis 
and decompensated cirrhosis. In no instance, how- 
ever, did it contradict the clinical impression and 
other laboratory evidence. Single determinations of 
serum Che in 54 subjects (22 controls, 24 cirrhotics, 
and 8 cases of malnutrition) were plotted against 
serum albumin determined by an immunologic 
method. With one exception, those cases with normal 
albumin had normal Che and those with depressed 
albumin had low Che. This relationship was further 
shown by the gradual rise in both values during 
recovery from acute viral hepatitis. 

The above findings confirm the role of the liver 
in the synthesis of serum Che and indicate the limits 
of clinical usefulness of this determination in hepato- 
biliary disease. 


NEOPLASTIC DISEASE 


Prognostic Significance of Serum Acid Phosphatase 
in Disseminated Nonprostatic Carcinoma. H. 
M. Lemon and M. M. Davison, Robert Dawson 
Evans Memorial, Massachusetts Memorial Hos- 
pitals and the Departments of Medicine and 
Biochemistry, Boston University School of 
Medicine, Boston. 


Acid phosphatase activity is maximal in prostatic 
tissue and plentiful in human epithelium and endo- 
crine glands, which contain amounts of enzyme far 
in excess of that present in erythrocytes, muscle, 
or connective tissue. Recent investigations (H. M. 
Lemon and C. L. Wisseman, Science 109: 233-235, 
1949) have shown that adenocarcinomas, sarcomas, 
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and most epidermoid carcinomas possess consider- 
ably more acid phosphatase activity than homolo- 
gous non-neoplastic epithelium. During the past 
four years, serum acid phosphatase has been de- 
termined in a series of 60 patients with disseminated 
nonprostatic carcinoma, to see whether this readily 
diffusible enzyme accumulates in their serum, as it 
does in patients with malignant disease of prostatic 
origin. In one-third of these patients, values in ex- 
cess of 4.0 G. U. have been detected, with a 70% 
mortality in this group during the observation pe- 
riod. Patients with equally extensive metastatic dis- 
ease and normal serum acid phosphatase have shown 
only a 40 per cent mortality. Elevated values have 
been noted in metastatic carcinomas of the thyroid, 
breast and colon, which have in some cases returned 
to normal coincident with steroid therapy and 
clinical improvement. This enzyme, therefore, ap- 
pears to reflect growth activity of a variety of 
human cancers. 


Correlation of Clinical Androgen Dependence with 
Rate of Oxidation of Testosterone to A-4- 
androstenedione-3, 17 by Neoplastic Human 


Prostate. H. M. Lemon, H. Wotiz, S. Vose, R. 
Chute and J. Thompson, Robert Dawson Evans 
Memorial, Massachusetts Memorial Hospitals, 
and the Departments of Medicine, Urology, and 
Surgery, Boston University School of Medicine, 
Boston. 

Methods have been developed for the in vitro 
estimation of testosterone metabolism by human 
tissues. A-4-androstenedione-3, 17 appears to be a 
principal metabolite of normal and neoplastic pros- 
tate. While benign prostatic hypertrophy tissue 
specimens oxidize 2-3 mg. testosterone/Gm. dry 
tissue/hr., specimens of prostatic carcinoma from 
different patients oxidize 0-24 mg. testosterone/Gm. 
dry tissue/hr. under identical conditions. A case is 
reported among others of striking ten-month arrest 
of metastatic prostatic carcinoma by total adrenal- 
ectomy following orchiectomy, where the tumor was 
proved to be androgen-dependent preoperatively 
by steroid administration and by response to orchi- 
ectomy. This tumor oxidized testosterone at a rate 
of 14 mg./Gm./hr. or about seven times normal, 
suggesting that a correlation may exist between 
testosterone oxidation and the growth of the cancer. 
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BLOOD 


The Effect of Protein Depletion on Erythropoiesis 
and Tissue Iron Distribution in Rats. W. F. 
Bethard and R. W. Wissler, Department of 
Medicine, The University of Chicago, Chicago. 

Since the classic work of Whipple on the role of 
protein in blood formation, isotopic tracer technics 
have permitted more precise delineation of this 
relationship. When radio-iron is employed, altera- 
tions in iron transport and storage within protein- 
deficient tissues can also be measured. Thus the 
mechanism of erythropoietic failure accompanying 
cachexia, neoplastic disease, infection and possibly 
radiation damage may be partially clarified. 

Radio-iron utilization by erythrocytes was meas- 
ured in normal rats and in rats abruptly deprived of 
dietary protein. Within ten days after onset of pro- 
tein deprivation radio-iron utilization had dropped 
to 7 per cent of normal. With minor fluctuations 
this low level persisted for one month, but returned 
to values slightly greater than normal immediately 
after beginning protein repletion. Such sudden 
changes in erythropoietic rate were unexpected and 
could not be detected by measurements of blood 
volume or erythrocyte concentration. 

After one month of protein depletion, radio-iron 
distribution studies were performed. The normal 
chronology of iron metabolism was completely dis- 
rupted. Three hours after tracer injection, protein- 
depleted livers contained an average of 46% as 
compared to 11% in controls. Time-concentration 
curves were markedly altered by protein depletion. 

Total iron content of various tissues was de- 
termined so that the absolute iron turnover could 
be*calculated. 

Fixed sections of liver from both groups were 
stained for iron and for polysaccharide. 


Clinical Studies of a New Indandione Anticoagulant. 
J. B. Field, M. S. Goldfarb, A. G. Ware and 
G. C. Griffith, Departments of Medicine and 


Biochemistry, U.S.C. School of Medicine, Los 
Angeles. 

A new anticoagulant, diphenylacetyl-1, 3-indan- 
dione (Dipaxin), has been found to induce a marked 
hypoprothrombinemia in men. It is effective in 
single doses of as little as 4 mg. After single doses of 
20 mg. a profound hypoprothrombinemia was usu- 
ally evident in 48 hours and persisted from six to 
ten days. It appears to be more potent than any 
other known agent of its type. Its effects were 
usually reproducible and predictable. 

The drug was successfully administered as therapy 
to 35 patients requiring an anticoagulant. The 
recommended starting dose is about 20 mg. Ade- 
quate clinical hypoprothrombinemia was maintained 
with daily doses of 2 to 4 mg. Hypoprothrombinemia 
was readily overcome with vitamin K, the natural 
vitamin being more effective than the synthetic. 
No bleeding or other toxic phenomena were en- 
countered. 

The advantages and disadvantages of Dipaxin as 
a clinically useful anticoagulant will be discussed. 


Physiologic Studies on Bone Marrow Pressure in 
Patients with Normal and Leukemic Marrows. 
N. L. Petrakis, Laboratory of Experimental 
Oncology, National Cancer Institute, National 
Institutes of Health, Public Health Service, 
Federal Security Agency and the Division of 
Medicine, University of California School of 
Medicine, San Francisco. 

The sternal and iliac crest bone marrow pressures 
in 14 patients with neoplastic diseases having normal 
marrows, and 8 patients with leukemia were de- 
termined by means of recording strain gages at- 
tached to bone marrow needles. The pressures were 
studied with the patients at rest in supine position, 
during exaggerated breathing, coughing, Valsalva 
and Miiller maneuvers, changes of body position, 
and following the injection of epinephrine. 
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In non-leukemic patients, without marrow disease, 
the resting sternal pressures were approximately 
atmospheric, ranging from -5/-6 to 4/2 mm. Hg. 
The iliac crest marrows were always found to have 
positive pressures, ranging from 2/0 to 17/15 mm. 
Hg. Coughing and the Valsalva maneuvers produced 
marked elevations in intramedullary pressures in 
both sternal and iliac crest marrows. The Miiller 
maneuver was associated with the development of 
pronounced negative pressures in the sternal site, 
with only slight effect on the iliac crest marrow. 
During the inspiratory phase of exaggerated respira- 
tions, distinct negative pressures were produced in 
the sternal marrow, which returned to resting pres- 
sure in the expiratory phase of respiration. Little 
effect was noted on the iliac crest marrow cavity 
during exaggerated breathing. The act of sitting up, 
standing, and squatting was associated with a mod- 
erate increase in pressure in both marrow sites. The 
intravenous injection of epinephrine produced a 
decrease in mean pressure and marked diminution 
of pulse pressure in both marrow sites. Sternal 
pressures were noted to become completely negative, 
and respiratory fluctuations were reflected upon the 
pressure tracing, suggesting that a periodic decrease 
of the afferent arterial blood flow to the marrow had 
occurred. These physiologic studies support the in- 
terpretation that the intramedullary circulation is a 
passive one and that the marrow cavity is a semi- 
closed space whose pressure is dependent upon the 
volume of blood within the cavity. 

Elevated marrow pressures were found in most 
leukemic patients, especially in acute leukemia. 
These pressures ranged as high as 60/40 mm. Hg in 
the sternum and 73/65 mm. Hg in the iliac crest. 
The significance of these physiologic findings in 
terms of the leukemic process in man will be dis- 
cussed. 


Report of a Case with “Homozygous” Type III(c) 
Hemoglobin. 7. H. Spaet, R. H. Alway and 
G. Ward, Department of Medicine, Stanford 
University School of Medicine and the Depart- 
ment of Pediatrics, San Francisco County Hos- 
pital, San Francisco. 

Type III(c) hemoglobin is a pathologic pigment 
with an electrophoretic mobility indicative of a 
greater positive charge than either sickle or normal 
hemoglobin. Type III(c) hemoglobin has been re- 
ported only in combination with sickle or normal 
types, i.e., in “heterozygous” form. A patient is 
presented whose erythrocytes contain only type 
III(c) hemoglobin. 

A 5-year-old male Negro child was under treat- 
ment for an acute upper respiratory infection. His 


peripheral blood was characterized by numerous 
target cells and occasional normoblasts in the ab- 
sence of anemia. Paper electrophoresis of his hemo- 
globin gave a consistent single band at the type 
III(c) position. The hemoglobin of the father was 
“heterozygous” type III(c); the mother was not 
available for study. The erythrocytes of the patient 
showed normal mechanical fragility, but increased 
resistance to hypotonic saline. Evidence of a com- 
pensated hemolytic process included a slight retic- 
ulocytosis, normoblastic hyperplasia of the bone 
marrow, and increased fecal urobilinogen. The eryth- 
rocytes of the patient transfused into a normal recip- 
ient gave an average life span of about sixty days. 

Evidently the type III(c) hemoglobin anomaly 
is relatively benign in contrast to the sickle anomaly. 


The Intravascular Life Span of Tagged Transfused 
Leukocytes. L. P. White, Laboratory of Ex- 
perimental Oncology, National Cancer Insti- 
tute, National Institutes of Health, Public 
Health Service, Federal Security Agency and 
the Division of Medicine, University of Cali- 
fornia School of Medicine, San Francisco. 

It has been shown that the transfusion of vast 
numbers of leukocytes in man fails to result in a 
significant or sustained rise in the number of circu- 
lating leukocytes in the recipient. Using P*-tagged 
leukocytes, other investigators have found the lungs, 
liver, spleen and marrow to contain these cells after 
20 to 30 minutes. 

To determine more accurately the duration of 
intravascular existence of these cells, a technic of 
tagging was developed, using Atabrine as the fluoro- 
chrome. Tagged cells have a characteristic bright 
yellow-green fluorescence which distinguishes them 
from non-tagged cells under the fluorescent micro- 
scope. 

Studies were performed, transfusing cells from 
one patient to another, and with auto-transfusion of 
tagged blood. In all instances the intravascular life 
span of the transfused cells was less than one hour, 
usually from 20 to 30 minutes. There was rarely a 
significant rise in leukocyte count, and when this 
finding occurred, tagged cells persisted in the circu- 
lation after the count had returned to control levels. 
Long term studies failed to reveal a return to the 
circulation of tagged (i.e., transfused) cells in periods 
up to eight hours. 

These studies involving single cell identification 
confirm previous conclusions that transfused leuko- 
cytes remain only briefly in the circulating blood. 
They also provide a method of following delivery and 
removal of leukocytes, and of locating tagged leuko- 
cytes in lungs, marrow and other organs. 
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CARDIOVASCULAR SYSTEM 


Studies of Peripheral Venous Pressure in Relation 
to Exercise, Blood Volume, Cardiac Compe- 
tence, and Pulmonary Pressure in Normal, 
Hypervolemic, and Hypovolemic Noncardiac 
Subjects. J. Hopper, Jr., J. Lange and E. 
Brown, Department of Medicine, University 
of California School of Medicine, San Francisco. 

Experiments were designed to evaluate the rela- 
tive importance of factors affecting venous pressure 

(VP) at rest and during exercise in cardiac insuffi- 

ciency. Factors considered were: (1) blood volume, 

(2) cardiac competence and work load, and (3) 

others, including venomotor activity and extra- 

vascular support by tissue pressure. Procedure was 
as follows: After 30 minutes’ rest in recumbency, 
blood volume was measured by both T-1824 and 
carbon monoxide. VP, heart rate, respiratory rate 
and depth, and chest position were recorded during 

(a) 5 minutes of rest, (b) 5 minutes in which ap- 

proximately 3500 foot-pounds of work was per- 

formed by weight-lifting in a foot treadle, and (c) 

5 minutes of recovery. In 21 healthy subjects, VP 

during exercise rose no more than 70 mm. saline 

above resting level and fell promptly during re- 
covery. In hypervolemics (polycythemia vera), VP 
at rest was normal and rose no higher during exer- 
cise than in healthy subjects. In hypovolemic ne- 
phrotics, VP at rest was low, and the rise during 
exercise small. Healthy subjects whose plasma vol- 
ume was increased by salt ingestion showed slight 
increases in resting VP, but normal increments of 

VP during exercise. Conclusion: Whereas blood vol- 

ume affects VP slightly, the exercise curve is not 

affected, even by massive hypervolemia, in the 
absence of heart disease. 


Problems Encountered in Ballistocardiography Us- 
ing the Simplified Electromagnetic Machine. 
G. W. de Lappe, D. De Kruif, and Maurice 
Sokolow, Department of Medicine, University 
of California, School of Medicine, San Fran- 
cisco. 

Ballistocardiography has been recommended as 
an office procedure, utilizing portable equipment, 
as an adjunct in the diagnosis of otherwise unrecog- 
nizable cardiac disease. In a year’s study on 250 
subjects, it was found that many pitfalls occur in 
the recording and interpretation of ballistocardio- 
grams. Because of these difficulties, it was at times 
uncertain whether a given tracing was normal or 
abnormal. 

Using the electromagnetic apparatus of Dock, 
we found that the following technical factors in- 
fluenced the ballistocardiographic tracing and should 
be taken into account prior to interpretation of the 
record: (a) varying the position of the crossbar, (b) 
changing the position of the magnet, (c) using dif- 


ferent tables, (d) using level and unlevel tables, (e) 
recording the ballistocardiogram and electrocardio- 
gram simultaneously on a single channel electrocardi- 
ograph machine, (f) using the same electromagnetic 
instrument on different electrocardiograph machines 
or using different electromagnetic instruments on 
the same electrocardiograph machine, (g) recording 
while the subject was in different phases of respira- 
tion, (h) slight movement of the subject during the 
ballistocardiographic recording, and (i) the presence 
of certain cardiac arrhythmias. In addition, extra- 
cardiac factors such as obesity, orthopedic deformi- 
ties, nervousness, Parkinsonism, pulmonary disease, 
smoking, and eating altered the ballistocardiographic 
pattern. 

It is apparent that there are many sources of 
“artefacts” that must be appreciated before the 
clinician can utilize the ballistocardiogram as a 
routine procedure, particularly in young individuals 
in whom prognostic implications may be made. The 
relationship of such factors as the age of the patient 
and serial tracings to interpretation will also be 
discussed. 


The Hemodyanmic Pattern in Tricuspid Insuffi- 
ciency. M. C. McCord and S. Blount, Jr., 
Department of Medicine, University of Colo- 
rado School of Medicine, Denver. 

The pressure waves recorded from the right atrium 
during cardiac catheterization indicated tricuspid in- 
sufficiency in 8 of 38 patients with rheumatic heart 
disease. This diagnosis was established by the pres- 
ence of a rise in pressure in the right atrium during 
ventricular systole replacing the normal pressure 
decline during this period. 

The amplitude of the regurgitant pressure wave 
and the configuration of the over-all right atrial 
pressure wave varied widely in these 8 patients. In 
the patient with the most severe tricuspid regurgi- 
tation the right atrial pressure wave closely re- 
sembled the pressure wave in the right ventricle with 
a peak pressure of 55 mm Hg. In the patient with 
the mildest regurgitation a low amplitude pressure 
peak was present in the right atrial tracing, oc- 
curring at the onset of ventricular contraction and 
followed by a pressure plateau throughout the re- 
mainder of ventricular systole. 

An attempt is made to differentiate organic from 
functional tricuspid insufficiency. In functional in- 
sufficiency the peak of the regurgitant wave occurs 
early in the period of ventricular systole and is of 
relatively low amplitude. In organic tricuspid in- 
sufficiency the peak of the regurgitant wave is de- 
layed, high amplitude pressures are present, and 
“‘ventricularization” of the right atrial pressure wave 
may occur. Pressure tracings recorded from the 
hepatic veins, the inferior, and the superior vena 
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cava demonstrate the peripheral transmission of 
the regurgitant venous pulse wave. Right atrial 
pressure curves recorded before and after exercise 
indicate that exercise may produce a pattern of tri- 
cuspid insufficiency or, if present at rest, may ac- 
centuate this pattern. 


The Influence of Pregnancy upon the Hypertension 
Induced in Rats by DCA and Sodium. E. W. 
Page, M. B. Glendening and L. Olsen, Depart- 
ment of Obstetrics and Gynecology, University 
of California School of Medicine, San Francisco. 

Previous studies have shown that pregnancy in- 
variably causes a decline in blood pressure in rats 
with experimental renal hypertension. Similar data 
on rats rendered hypertensive by excess sodium 
chloride and desoxycorticosterone acetate (DCA) 
are not available. Because current theories of the 
etiology of eclampsia are frequently based upon the 
influence of DCA-like hormones and sodium, the 
following experiment was undertaken. 

Twelve rats with well established DCA-sodium 
hypertension were successfully mated. A similar 
number of normal rats were mated and followed as 
a control group. Every second day throughout 
pregnancy and the puerperium, observations were 
made on urinary output, proteinuria, body weight 
and blood pressure. 

In the hypertensive animals, there was no signif- 
icant change of blood pressure as the result of preg- 
nancy. No edema developed. The urinary output 
of water and protein increased markedly at the end 


of pregnancy in the hypertensive group, but not in 
the normal control group. 
The significance of these findings is discussed. 


Blood Volume Determinations Using Cr®! in Nor- 
mals and in Cardiac Decompensation. W. A. 
Reilly, K. G. Scott, F. Y. Lau and R. French, 
Radioisotope Unit and the Medical Service, 
Fort Miley Veterans Administration Hospital, 
San Francisco. 

Cr*! in the form of Naz Cr®!0, stays well fixed in 
the red cells for hours. Scintillation crystal counting 
is more efficient than Geiger-Mueller counting for 
measurement of Cr®!. The method is quite accurate 
but time-consuming and possibly not of practical 
use. 

Eighty normal adult males had a whole blood 
volume of 66 plus or minus 12 cc. per Kg. In 33 
patients with cardiac decompensation the volume 
was within the normal range in 21; in 8 it was defi- 
nitely higher and in 4 definitely lower than the 
normal range. The blood volume was increased in 
cardiac decompensation usually only when the de- 
compensation was quite marked. An analysis of 
differences between left failure and left plus right 
failure will be given. There is a suspicion that in 
most cases of decompensation the blood volume is 
not increased but that there may be a shift of vol- 
ume from the arterial to the venous side. Data 
indicate possibly a slower mixing time than normal 
during cardiac decompensation. 


CENTRAL NERVOUS SYSTEM 


Studies of Deep Pain Syndromes by Means of 
Experimental Therapy. J. Langton, E. Brown, 
B. Feinstein, L. Jenkins, F. Schiller and W. 
Wedell, Biomechanics Group and the Depart- 
ments of Medicine and Neurology, University 
of California School of Medicine, San Fran- 
cisco. 

Pain, apart from its occurrence as a symptom of 
underlying disease, occasionally exists as a primary 
disorder, which is obscure as to pathogenesis and 
apparently self-perpetuating. Among the few ave- 
nues of experimental approach to the problem of 
spontaneous pain in man is the critical testing of 
therapeutic procedures. 

Reported here are results of treatment in 88 
amputees with stump or phantom pain and 18 pa- 
tients with post-traumatic pain. During prolonged 
periods of study, individual patients were subjected 
to one or more therapeutic technics. These pro- 
cedures, which were either depressant or irritant in 


nature, were directed toward various levels of the 
nervous system to determine the possible contribu- 
tion to pain mechanisms by (a) subcutaneous “trig- 
gers,” (b) autonomic and somatic pathways, and 
(c) central internunical pools. Among the procedures 
were: local and regional procaine blocks, sympathetic 
blocks, intravenous procaine, intravenous and local 
injections of sodium amytal, blocks with mephene- 
sin, tissue percussion, compression by sphygmoma- 
nometer cuff, and injections of hypertonic saline. 

Each technic was effective in modifying the pain- 
ful state in some instances, but no agent or technic 
gave consistent benefit. Occasionally, however, pro- 
longed benefit was observed, and a total of 12 ampu- 
tees and 3 patients with post-traumatic pain found 
relief of more than one month’s duration following 
one procedure or another. The results point to the 
widespread involvement of the neural organization 
in chronic pain syndromes. 
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COLLAGEN DISEASES AND ALLERGY 


Further Studies on the Prevention of Rheumatic 
Fever: The Effect of Time of Treatment on the 
Immunologic Response to Streptococcal Infec- 
tions. L. L. Brock and A.C. Siegel, Streptococcal 
Disease Laboratory, Warren Air Force Base, 
Wyoming, and Department of Preventive Medi- 
cine, Western Reserve University, School of 
Medicine, Cleveland. 

This controlled study was designed to determine 
whether penicillin given late in the clinical course of 
a streptococcal infection is as effective in the sup- 
pression of antibody formation as early treatment. 
Approximately 350 patients with streptococcal in- 
fection were selected for the study, and were assigned 
to one of four treatment groups. One group was 
treated immediately, while in the second and third 
group treatment was delayed for three and five 
days respectively. The fourth group received no 
effective therapy and served as controls. 

Treatment consisted of three injections of 600,000 
units of procaine penicillin in sesame oil with 2% 
aluminum monostearate, given at three-day in- 
tervals. The results showed that early treatment 
resulted in 60% suppression of antibody formation 
as compared with the control group. However, when 
treatment was delayed, there was a significant dimi- 
nution in the effectiveness of penicillin in suppres- 
sion of antibody formation. Further analysis showed 
that more patients developed high antibody rises 
when treatment was delayed than when it was 
started early. These data indicate that there is a 
correlation between the time of onset of therapy and 
the degree of antibody suppression attained: the 
earlier the therapy, the greater the suppression. 

These groups were not large enough to study rheu- 
matic fever attack rates. However, in view of avail- 
able data suggesting a correlation between the 
magnitude of antibody response and the attack rate 
of rheumatic fever, it would appear advisable to 
administer treatment as early as possible in strepto- 
coccal infections. 


Systemic Lupus Erythematosus. FE. L. DuBois, Los 
Angeles County General Hospital and Depart- 
ment of Medicine, U.S.C. School of Medicine, 
Los Angeles. 

Since Hargraves described the L.E. cell five years 
ago, there has been a profound change in the con- 
cept of systemic lupus erythematosus. With the 
advent of our interest in the disease plus the con- 
firmatory use of the test, 60 new cases were found 
in the last two and one-half years. This incidence 
is greater than that of Hodgkin’s disease, new cases 
of pernicious anemia, or of all the types of acute 
leukemia combined. Its frequency is exactly one- 
half that of rheumatic fever at this hospital. 


There is no classic pattern of L.E. The disease 
may affect one system, as the skin, heal, and years 
later affect another region, as the kidney, without 
a relapse in the first system. It is only by a study of 
the entire clinical picture, together with the use of 
the L.E. test, that a correct diagnosis can be arrived 
at. It is the purpose of this paper to review some of 
the patterns which the disease may take, and also 
to present a very simple and effective way to per- 
form L.E. tests, using peripheral blood. In our 
experience the finding of L.E. cells is pathognomonic 
and they can be demonstrated in over 80% of the 
active cases. 


The Effect of Coincidental Localized Pre-Irradia- 
tion upon the Skin Response in Haptene Sensi- 
tization. R. E. Oitoman, Department of Radi- 
ology, U.C.L.A., School of Medicine, Los 
Angeles. 

The effect of the roentgen-ray upon antigen-anti- 
body relationships has interested numerous investi- 
gators. Their interest has been directed particularly 
towards an evaluation of alterations in antibody pro- 
duction produced by exposing the host to total 
body roentgen irradiation. The temporal relation- 
ship between the time of irradiation, time of injec- 
tion of the sensitizing antigen, and subsequent anti- 
body production by the animal has been set forth. 
In general, these studies have concentrated on anti- 
gens characterized by specificity and measurable 
antibody production. Little work has been published 
on experimentally induced sensitivity in animals 
and the effect of irradiation thereon. Work with 
haptenes has the inherent difficulty that measurable 
effects (antibody production) are lacking by the 
efficiency of present methods. Further, these animal 
experiments have utilized total body irradiation, 
local irradiation and its effects being relatively un- 
known. 

We know of no published observation showing the 
temporal effect of local x-irradiation in relation to 
haptenic sensitivity (drug allergy). We present a case 
report emphasizing such an observation and based 
upon coincidental local roentgen irradiation given 
prior to the haptene sensitization. 

The patient was a 67-year-old white male with a 
10-year history of chronic lymphatic leukemia. Two 
years prior to the current admission he had required 
local splenic irradiation because of marked spleno- 
megaly; a second course was given six months later. 

On the current admission, he complained of short- 
ness of breath of brief duration, some weakness and 
splenomegaly, with the spleen extending into the 
pelvis. The initial EKG was negative except for 
sinus arrhythmia; WBC 68,000 with 98% lympho- 
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cytes. Coomb’s test was negative and liver function 
tests were normal. 

Radiation therapy was begun to the spleen in 
small doses. On the night of his first radiation treat- 
ment he became ill with chills, fever, rapid respira- 
tions and pain in his right chest. A roentgenogram 
showed right lower lobe pneumonia. He appeared 
critically ill and remained essentially so to the time 
of his death 30 days later. He showed temporary 
improvement on penicillin and streptomycin. The 
pneumonia cleared by x-ray. Ten days later the 


ENDOCRINE GLANDS 


Exchangeable Potassium Content in Metabolic Dis- 
orders. B. A. Burrows, M. M. Ashley and J. H. 
Sisson, V. A. Hospital, Boston, and U.S.C. 
School of Medicine, Los Angeles. 

“Total exchangeable potassium” has been de- 
termined by means of the radioactive isotope (K*?) 
dilution in body potassium (K**) measured by urine 
specific activity at complete equilibration minus 
total excretion of K* at that point. Rate of equil- 
ibration was also studied and found to be virtually 
complete in 24 hours in all subjects. Patients with a 
variety of metabolic derangements characterized by 
either low, high or normal serum potassium were 
examined before and after treatment: Cushing’s 
syndrome, Addison’s disease, uremic acidosis, he- 
patic cirrhosis, cardiac failure, respiratory acidosis, 
potassium deficiency, obesity, and inanition. Rate 
of transport of potassium across cell membranes was 
not different from normals, despite changes in ex- 
changeable potassium. 

In certain potassium-depleted patients, metabolic 
balance studies showed close agreement between 
amount of potassium retained during replacement 
and increase in amount of body potassium with 
which the isotope equilibrated (or exchanged) even 
when such increments amounted to one-half the pre- 
treatment exchangeable potassium value. Thus, 
changes in exchangeable potassium and metaboli- 
cally active body potassium closely correspond de- 
spite profound metabolic alterations or size of po- 
tassium pool. 

The exchangeable potassium related to body 
weight was often decreased in chronic illness by up 
to one-half the normal value (40-50 mEq/Kg.). 
Although many patients had high serum potassium, 
their measurements indicate either reduction in 
intracellular potassium concentration or total cell 
mass, proportional increase in body fat and water, 
or a combination of these factors. These observa- 
tions offer a possible explanation for the debilitating 
effects of chronic illness in terms of organ and muscle 
function due either to loss of tissue mass or an ionic 
constituent or both. 


patient developed a generalized erythematous skin 
eruption which the dermatologist attributed to 
streptomycin. 

Of interest in the study of this case is the charac- 
ter of the skin response to this haptene sensitization 
and the variations in this response occurring in the 
localized area of roentgen irradiation over the spleen. 
These observations are illustrated by colored lantern 
slides and are further discussed. Investigative prob- 
lems designed to reproduce and to study this ob- 
servation further are under way. 


AND METABOLISM 


The Activity of the Thyroid of Cold Exposed Rats, 
as Evaluated by I'*! Uptake and Histometric 
Studies. B. Catz, I. El-Rawi and E. Geiger, 
Departments of Medicine and Pharmacology, 
U.S.C. School of Medicine, Los Angeles. 

A dissociation between 24-hour collection of T% 
and hyperplasia of the thyroid gland is noticed in 
Wistar rats which are exposed to cold (3 C.) for a 
period of eight days and fed Purina chow with an 
iodine content of 92.4 ug/100 Gm. The 24-hour 
uptake was only 8.2% (normal 12.5%). This low 
uptake is increased to 18.8% when the animals are 
fasted for 24 hours prior to death without any fur- 
ther changes in the observed hyperplasia of the 
thyroid gland. Previous work in this laboratory has 
suggested that this increased uptake on fasting is 
due to acute iodine deprivation. 

By feeding the animals exposed to cold for eight 
days with a complete diet but containing only 12.8 
ug/100 Gm. of iodine, the 24-hour uptake of I 
by the thyroid gland is greatly increased to a value 
of 33.5%. The hyperplasia of the thyroid gland does 
not differ from that observed in the Purina chow- 
fed animals. 

The mean acinar cell height determinations in the 
animals exposed to cold so far do not indicate any 
intergroup differences, suggesting that the concen- 
tration of I"! by the thyroid gland under the condi- 
tions of our experiment is not related to the struc- 
tural changes in the thyroid, but is inversely 
proportional to the iodine content of the diet ad- 
ministered to the animals. 

Discussion of the related experiments published 
in the literature and the diagnostic value of the I™ 
uptake method will be based on our present results. 


17-Ketosteroid Excretion as Influenced by TCP in 
Oil Solution Compared to TCP in Aqueous 
Suspension. R. R. Commons. (With the techni- 

cal assistance of E. Nicholson) 
Urinary excretion of 17-ketosteroids has been 
measured before and after the intramuscular in- 
jection of 300 mg. testosterone cyclopentyl-propio- 
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nate (TCP) in oil solution in 5 normal males, and 
these data are compared to similar studies after 
injection of 300 mg. TCP in aqueous suspension to 
the same subjects. 

17-Ketosteroid excretion levels per gram of creati- 
nine excretion were elevated from 10 to 18 days after 
TCP in oil compared to a maximum of 7 days after 
TCP in aqueous suspensions. For comparisons of 
this nature, random urine specimens processed to 
results of 17-ketosteroid per gram of creatinine were 
as informative as total 24-hour 17-ketosteroid ex- 
cretion or when 24-hour levels were expressed per 
gram of creatinine. TCP has no effect on creatinine 
excretion. In each instance after elevated 17-keto- 
steroid excretion ceased there were several days of 
subnormal excretion levels. 

Severe local reactions in all subjects and 2 serum 
sickness-like reactions were caused by TCP in aque- 
ous suspension. This was not related to TCP but 
most likely to the methylcellulose-suspending agent 
as is commonly used for cortisone suspension. Oral 
cortisone was promptly effective in subduing the 
generalized symptoms. 


Unusual Local Skeletal Lesions in Diffuse Osteo- 
malacia. F. O. Kolb, H. L. Steinbach and F. A. 
Gotch, Departments of Medicine and Radiology 
and the Metabolic Unit of the University of 
California School of Medicine, San Francisco. 

As a rule a metabolic bone disease affects the en- 
tire skeleton but has special sites of predeliction. In 
addition, localized lesions may be produced which 
simulate those of nonmetabolic bone disease. The 
latter phenomenon is quite common in osteitis fibrosa 
cystica due to hyperparathyroidism, yet is not usu- 
ally the case in osteomalacia, except for the “pseudo- 
fractures’ of the Milkman-Looser syndrome. 

We had the opportunity to study a patient with 
an unusual form of osteomalacia of long duration 
due to chronic pancreacitis. In addition to gen- 
eralized demineralization of the skeleton and multi- 
ple pseudofractures, she showed several distinct 
cyst-like lesions in some of her tubular bones. Bi- 
opsy of one of these lesions showed changes re- 
sembling those seen in fibrous dysplasia, yet this 
disease was ruled out in this patient by the subse- 
quent rapid and marked healing of all radiolucent 
areas of the skeleton after adequate therapy of the 
osteomalacia. The close proximity of the bed of an 
artery to one of the typical “pseudo-fractures” was 
also demonstrated. 


Increased Responsiveness to ACTH in Man Follow- 
ing the Administration of an Anterior Pituitary 
Factor Known to Produce Growth of the Adre- 
nal Cortex in Hypophysectomized Animals. G. 
W. Liddle, A. P. Rinfret, D. Island and P. H. 
Forsham, Metabolic Unit and the Division of 
Medicine, University of California, San Fran- 


cisco, and the Department of Chemistry, Stan- 
ford University, Stanford. 

By subfractionation of porcine and equine anterior 
pituitary extracts an “adrenal-growth factor” (AGF) 
has been prepared and shown to be practically 
devoid of adrenal ascorbic-acid-depleting activity 
while being extremely potent in promoting growth 
of the adrenal cortices of guinea pigs and hypophy- 
sectomized rats. 

In contrast to conventional ACTH, the intra- 
venous administration of this AGF to human sub- 
jects resulted in practically no increase in adrenal 
steroid secretion as estimated by urinary 17-hy- 
droxycorticoid excretion, 17-ketosteroid excretion, 
or changes in circulating eosinophils. 

In a series of 10 subjects with normal pituitaries 
and adrenals, the adrenocortical responsiveness to 
at least two standard doses of highly purified ACTH 
was determined by use of the above mentioned 
technics, before and again following the administra- 
tion of the AGF for four to seven days. In every case, 
the response to the standard dose of ACTH was 
found to be increased two- to fourfold following 
treatment with AGF. In otherwise identical experi- 
ments, when either highly purified growth hormone 
(Armour) or highly purified commercial ACTH 
preparations was substituted for AGF, no change 
in adrenal responsiveness to subsequent ACTH 
administrations was noted. 

The results confirm and extend similar findings in 
animals by Young and demonstrate an increase in 
the steroid output of the adrenal cortex in response 
to ACTH following the administration of AGF 
to human subjects. 


Granulomatous or Giant Cell Thyroiditis. Clinical, 
Laboratory and Pathologic Studies in 34 Pa- 
tients. S. Lindsay and M. E. Dailey, Depart- 
ment of Medicine, University of California, 
School of Medicine, San Francisco. 

1. Granulomatous or giant cell thyroiditis is a 
distinct type of thyroid disease characterized clini- 
cally by migrating pain and tenderness in the 
thyroid gland with spontaneous remission and ex- 
acerbations. 

2. Pathologic studies reveal acute necrosis of 
thyroid follicular epithelium associated with an 
acute inflammatory reaction. These changes are 
followed by chronic inflammation, fibrosis, foreign 
body reaction and regeneration of thyroid epithe- 
lium. 

3. Protein-bound-iodine determinations were per- 
formed on the sera of 8 patients. In 6, there was ele- 
vation of the protein-bound iodine which ranged 
from 8.3 to 26.0 ug. %. Two patients had I uptake 
studies. In one there was an uptake by the thyroid 
of 13% and in the other there was less than 2% 
uptake at three hours. These laboratory findings 
will be discussed and correlated with the clinical 





an- 


rior 
1F) 
lly 
‘ity 
vth 
hy- 


tra- 
ub- 
nal 
hy- 


ion, 


ries 
| to 
aa 
ned 
tra- 
ase, 
was 
ving 
eri- 
one 
TH 
inge 
'TH 


‘s in 
e in 
onse 
\GF 


ical, 

Pa- 
yart- 
rnia, 


is a 
slini- 

the 
| ex- 


s of 
1 an 
are 
reign 
ithe- 


per- 
s ele- 
nged 
»take 
yroid 
1 2% 
dings 
inical 


WESTERN SECTION 33 


course and the pathologic process in the thyroid 
gland. 


Evidence Suggesting the Existence of a Pituitary- 
Adrenal Factor Other than ACTH. A. P. Rin- 
fret, B.C. Wexler and A. C. Griffin, Department 
of Chemistry, Stanford University, Stanford. 

The possibility of the existence of a pituitary 

component other than ACTH, which produces an 
effect on the adrenal, has recently been postulated 
by Young and his co-workers. Our studies tend to 
support this concept. Gland weights, histologic evi- 
dence, and tests of adrenal function in hypophysec- 
tomized rats treated with a commercial ACTH and 
with special fractions of the equine pituitary reveal 
marked differences in the adrenals of the animals 
so treated. Atrophy of the adrenal under hypo- 
physectomy was entirely prevented by a single, 
daily, subcutaneous dose of such a preparation, 
containing no more than one-third U.S.P. unit of 
ACTH. In contrast, the administration of a com- 
mercial ACTH in doses three times greater failed to 
prevent partial atrophy of the adrenal. Following 
pretreatment with the special equine pituitary frac- 
tion a fourfold increase in sensitivity of the adrenal 
of the rat to ACTH stimulation, as measured by 
ascorbic acid depletion, was observed. 

Histologically, the zona glomerulosa of the adre- 
nals in animals with ACTH and those treated with 
equine pituitary extract differ significantly. The 
simultaneous administration of the special equine 
preparations and cortisone to rats prevented the 
characteristic histologic changes in the adrenal in- 
duced by cortisone alone and did so more completely 
than ACTH. 


A Suggested Practical Scheme for Evaluating the 
Absolute Level of Adrenocortical Function in 
Terms of Mineralocorticoid and Glucocorticoid 
Activity. I. Schoen, Department of Pathology, 
Cedars of Lebanon Hospital, Los Angeles, and 
Veterans Hospital, Long Beach. 

Until the present, there has been no practical 
method available for evaluating adrenocortical func- 
tion in terms of its glucocorticoid and/or mineralo- 
corticoid effect. The level of circulating eosinophils 
(the direct eosinophil count) and the excretion of 
urinary chemical corticoid (neutral reducing lipids, 
etc.) are both practical methods available to the 
clinical pathology laboratory as well as the experi- 
mental laboratory. 

Utilizing these two indices, a scheme is presented 
for estimating the absolute level of mineralocorticoid 
and glucocorticoid function of the individual patient. 
It is based upon the quantitative inverse relationship 
of eosinophils with glucocorticoids, and of chemical 
urinary corticoids with mineralocorticoids plus gluco- 
corticoids. The value of glucocorticoids is represented 
by the eosinophil count, and the value of mineralo- 


corticoids is represented by the urinary chemical 
corticoid assay minus the estimated glucocorticoid 
value. The value for the total adrenal function is 
the sum of the estimated glucocorticoid and min- 
eralocorticoid values. All values are arbitrarily re- 
corded in terms of urinary excretion in mg. per 24 
hours. 

Preliminary data and deductions are presented 
in support of the suggested scheme. Reference is 
made to the possible significance of differentiating 
adrenocortical function in terms of mineralocorticoid 
and glucocorticoid effects, especially concerning the 
pathogenesis of disease as formulated by Selye’s 
general adaptation syndrome and diseases of adapta- 
tion. 


Clinical Experience with Estradiol-Cyclo-Pentyl- 
Propionate (ECP). R. F. Skeels and R. R. 
Commons. U.S.C. School of Medicine and Endo- 
crine Clinic, Los Angeles County General Hos- 
pital, Los Angeles. 

Thirty-five patients have received ECP alone or 
in combination with testosterone-cyclo-pentyl-pro- 
pionate (TCP). Of 26 patients with vasomotor in- 
stability (hot flushes) associated with proved hypo- 
gonadism, 22 improved significantly. Beneficial 
effects were noted within three to five days of first 
dose and duration of effect was from 2 to 8 weeks 
with the large majority reporting relief of symptoms 
for about three weeks with recurrence of flushes 
during the fourth week. ECP was given in doses of 
2 to 5 mg. and ECP-TCP in doses of 1 to 100 mg. 
or 2 to 200 mg., respectively, intramuscularly. 

Bone pain of menopausal osteoporosis was im- 
proved within 2 weeks in 2 patients. Edema, requir- 
ing reduction of dosage, occurred in 2 patients. 
Annoying virilizing or feminizing phenomena oc- 
curred in 6 instances but these effects were con- 
trollable by varying the ratio of ECP to TCP. 


The Survival of Thyroid Autotransplants in Man. 
A Radioiodine (I'') Tracer Study. D. E. Szila- 
gyi, N. P. D. Smyth and J. L. Barrett, Depart- 
ment of Surgery, Henry Ford Hospital, Detroit. 

During the past two years, in a group of 9 patients 
with Graves’ disease and with toxic and nontoxic 
adenomatous goiter, the physiologic activity of the 
thyroid autotransplants was studied after thryoid- 

ectomies of varying radicality. At intervals of 12 

to 24 weeks, the functional state of the transplants 

(of graded size and placed in the sternocleidomastoid 

muscle) was evaluated by determining the uptake of 

radioiodine, while the level of total thyroid function 
was measured in terms of radioiodine total uptake 
and excretion, basal metabolic rate and the choles- 
terol and protein-bound iodine content of the blood. 

All transplants survived and showed endocrine ac- 

tivity. The degree of this activity appeared to depend 

on the length of survival, the degree of hyperplasia 
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of the transplanted tissue and the systemic demand 
for thyroxin production. In some instances, in which 
—as judged by other experiments—the amount of 
thyroid tissue left in situ at operation would have 
led to hypothyroidism, the functional capacity of 
the transplants was sufficient to maintain the patient 
in a euthyroid state. 


Radioicdine (I"') Uptake by the Thyroid Remnant 
after Subtotal Thyroidectomy. D. E. Szilagyi, 

N. P. D. Smyth and J. L. Barrett, Department 

of Surgery of the Henry Ford Hospital, Detroit. 

In an effort to understand the mechanism of 
persistent and recurrent postoperative hyperthyroid- 
ism, the physiologic activity of the thyroid paren- 
chyma left in situ after subtotal thyroidectomy has 
been studied during the past 26 months in 15 cases 
of severe hyperthyroidism due to Graves’ disease or 
toxic adenomatous goiter and in 5 cases of nontoxic 
adenomatous goiter. The radicality of the operations 
was controlled by careful measurement of the tissue 
remnant. The uptake of radioactive iodine was used 
as the primary index of the functional capacity of 


the remaining thyroid parenchyma. At spaced inter- 
vals postoperatively, tracer doses of radioiodine 
(I*") were administered and the uptake over the 
thyroid area and the excretion in the urine de- 
termined. Thus the interrelationships between the 
postoperative time interval and the measured size 
of the tissue on the one hand and the avidity for 
iodine of the thyroid tissue on the other have been 
followed seriatim and compared with the clinical 
course and such laboratory indices of thyroid func- 
tion as BMR, blood protein-bound iodine and choles- 
terol. The thyroid tissue remnant showed some 
measure of functional growth (regeneration?) in 
every instance, the degree being in fair correlation 
with the degree of functional activity of the gland 
before operation. The optimal amount of thyroid 
tissue to be left in situ (i.e., that which would assure 
postoperative euthyroidism yet reduce to the mini- 
mum danger of recurrence) could not be accurately 
determined, but it appeared to be of a much lesser 
magnitude than hitherto assumed: in hyperplasia 
with moderate or severe thyrotoxicosis a total rem- 
nant of 0.8-1.0 gram seemed adequate. 


INFECTIOUS DISEASES AND ANTIBIOTICS 


Further Studies in Combined ACTH-Cortisone-Anti- 
biotic Therapy in Patients with Severe Infec- 
tions and Toxemias. J. P. Jahn, L. Boling, J. 
W. Partridge, T. R. Meagher, H. H. Petersen and 
L. W. Kinsell, Institute for Metabolic Research, 
and the Medical and Surgical Services of the 
Highland Alameda County Hospital, Oakland. 

Excluding virus and tuberculosis infections, 49 
patients in the above categories have been treated 
on the medical and surgical wards during the past 
two years. In all cases hormonal therapy was not 
instituted unless standard measures of treatment had 
proved inadequate, or unless toxicity on admission 
was of extreme degree. 

The group may be subdivided for analysis: 

1. Peritonitis 20: Ruptured appendix 5, perfo- 
rated peptic ulcer 3, ruptured viscus 5, postsurgical 
resection 3, acute pancreatitis 2, and pelvic abscess 2. 

2. Infectious diseases 21: Meningitis 11 (meningo- 
coccic 7, h. influenza 3, unclassified 1), pneumonia 
3, diphtheria 2, bronchiolitis 2, tetanus 1, botulism 
1, and acute endocarditis 1. 

3. Hepatic failure 8: Cirrhosis 5, serum hepatitis 
1, and cholangitis 2. 

In all cases adequately treated there was a fall in 
temperature to normal within 12 to 24 hours. In 
most instances, increase in responsiveness and clear- 
ing of toxic signs occurred during or following sub- 
sidence of pyrexia. Thirty-one patients progressed 
to recovery. Despite temporary improvement, 18 


patients eventually died (peritonitis 7, infectious 
disease 6, liver failure 5). 

The interpretation of the above observations will 
be discussed. Apart from the anti-inflammatory 
activity of the 1l-oxygenated cortical steroids, it 
seems probable that a polyvalent antitoxic effect, 
perhaps at the cellular level, may explain tle effects 
of these agents. 


The Role of Contaminated Blankets in the Trans- 
mission of Group A Streptococci. A. C. Siegel, 
W. D. Perry and L. W. Wannamaker, Strepto- 
coccal Disease Laboratory, Francis E. Warren 
Air Force Base, Wyoming, and the Department 
of Preventive Medicine, School of Medicine, 
Western Reserve University, Cleveland. 

The concept that contaminated environment plays 
an important part in the spread of streptococcal 
disease has received considerable attention. Various 
procedures for dust suppression (oiling of bedclothes, 
blankets and floors) and direct chemical decontami- 
nation of these objects have been devised without 
clear-cut success. The absence of direct evidence of 
the importance of this method of spread prompted 
these observations concerning the effect of naturally 
contaminated blankets upon the spread of group A 
streptococci. 

Two hundred men not harboring group A strepto- 
cocci were observed during a period of epidemic 
streptococcal disease. Eighty-five received blankets 
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containing large numbers of group A streptococci 
secured from known nasal carriers or patients with 
streptococcal disease. All men were cultured daily 
during the study. Those acquiring group A strepto- 
cocci were treated immediately to prevent man to 
man spread. The 85 men receiving contaminated 
blankets were at risk 1195 man days. Six men ac- 
quired group A hemolytic streptococci (acquisition 


rate .005). The remaining men with clean blankets 
were at risk 2,732 days. Twenty-three acquired 
group A hemolytic streptococci (acquisition rate 
.008). 

These data indicate that blankets harboring large 
numbers of group A streptococci do not increase the 
risk of infection and are not an important factor in 
the transmission of streptococcal disease in man. 


KIDNEY AND URINARY TRACT 


The Excretion of Phosphorus in Renal Failure. 
Ralph Goldman, Metabolic Section, Veterans 
Administration Center and U.C.L.A. School of 
Medicine, Los Angeles. 

Combined phosphorus and inulin clearances were 
performed on 17 patients with different levels of 
renal function in order to observe the mechanism of 
phosphorus excretion in renal failure. After obtaining 
three control clearance periods, 500 units of para- 
thyroid hormone (PTH) were injected intravenously, 
and three subsequent periods were obtained. It was 
found that as the filtration rate was reduced, the 
tubular reabsorption of phosphate was also reduced 
so that a constant and adequate urinary phosphorus 
excretion was maintained. At a glomerular filtration 
rate of approximately 20 ml. per minute, the urinary 
phosphorus equaled the filtered phosphorus, and 
tubular rejection was complete. To this point the 
serum phosphorus had been within normal range, 
but at lower filtration rates, a higher serum level 
was necessary to maintain an adequate output. The 
absence of tubular excretion is supported by the 
observation that the urinary phosphorus never ex- 
ceeded the amount theoretically filtered, and that 
when these values coincided, further decrease in 
filtration resulted in a compensatory rise in serum 
phosphorus. The response to PTH decreased as the 
filtration rate fell, and was nil at and. beyond the 
point where tubular rejection was maximum. This 
observation, and the known parathyroid hyperplasia 
of chronic renal failure, suggest that PTH may be 
the cause of increasing tubular phosphate rejection. 
However, since the serum calcium and phosphorus 
are within normal range until after PTH is no longer 
effective, the stimulus for parathyroid activity is 
not clear. 


Observations on the Single Injection Technics for 
Estimating G.F.R., R.P.F., and TmPAH. R. A. 
Palmer, A. W. Bagnall, H. W. McIntosh, E. T. 
Felsted and C. McIver, Metabolic Unit, The 
Vancouver General Hospital, Vancouver. 

Observations on 50 volunteer subjects has shown 
that the technic used gives reliable estimates of the 


G.F.R., R.P.F. and TmPAH, and that it is suitable 
for routine ward use. One intramuscular and one 
intravenous injection, four blood and four urine 
samples only are required. 


Studies on the Reabsorption of Urinary Constituents 
from the Sigmoid. M. L. Rosenberg, Division of 
Urology, Stanford University School of Medi- 
cine, San Francisco. 

Hyperchloremic acidosis occurs commonly fol- 
lowing bilateral ureterosigmoidostomy. Radioactive 
isotopes (I'!, Na**, P%?) were instilled rectally into 
dogs and the blood level, urine and stool output 
and thyroid uptake were measured. In animals with 
ureterosigmoidostomy, blood from the sigmoid vein 
and from the jugular vein was compared for pH, 
ammonia, chloride and urea. 

I! (as chloride substitute) and N** were ab- 
sorbed rapidly and in a similar amount. Blood 
levels were much higher and more prolonged in the 
experimental animals than in the controls. Thyroid 
uptake of I'*! was greater in the experimental 
group. P®? was absorbed to the extent of 60% 
in the controls but absorption was almost completely 
inhibited by urine in the animals with ureterosig- 
moidostomy. Experiments with carrier solutions 
were done to rule out ion exchange. 

There was a large increase in the ammonia, urea, 
and chloride and decrease in the pH of blood from 
the sigmoid vein over that from the jugular vein. 

These studies indicate that in patients with 
ureterosigmoidostomy, sodium, potassium, and 
chloride are readily absorbed from the sigmoid. 
Phosphate absorption is inhibited by urine. Ab- 
sorption of urinary constituents is the same whether 
or not acidosis is present. An excess of acid salts is 
present in normal urine. While anions are reab- 
sorbed as the salts of fixed base, excess anions are 
reabsorbed as the ammonium salt. Acidosis is 
compensated by the tubular excretion of increased 
amounts of ammonia and titratable acid. Am- 
monia is also produced from the bacterial decom- 
position of urea in the large bowel. Urea (but not 
creatinine) is reabsorbed. 
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The Quantitative Urogram. H. H. Zinsser, N. Lloyd 
and G. J. Jacobsen, Departments of Surgery 
(Urology) and Radiology, U.C.S. School of 
Medicine, Los Angeles. 

The utilization of blood and urine determinations 
of routine urographic media from the estimation of 
renal function in the course of x-ray examination of 
the genitourinary system will be discussed. New 
routines and methods of dye determination were 


necessitated by the limits imposed by a one-shot 
clearance technic in hydropenic man. Extreme 
simplification has been achieved and more ade- 
quate x-ray results suggest that the routines elabo- 
rated are ready for wide usage, with the hope that 
more correlation with established clearance tech- 
nics may make accurate information more gen- 
erally available. Safety precautions will be sug- 
gested. 


LIVER 


Methionine Metabolism in Patients with Hepatic 
Damage. H. E. Balch, E. Osawa, G. D. Mich- 
aels, and L. Kinsell, Institute for Metabolic 
Research of the Highland Alameda County 
Hospital, Oakland. 

Methionine was used initially in this laboratory in 
an attempt to determine whether its administration 
was of any value in the management of patients 
with hepatitis of viral, toxic, or dietary etiology. 
In the course of this evaluation, it was noted that 
not only were such patients not benefited, but in 
some instances methionine appeared to exert a sig- 
nificantly toxic effect. In such patients, it was found 
that the serum levels of methionine (as determined 
by microbiologic assay) were found to be markedly 
elevated, in some instances as much as a hundred- 
fold. 

The administration of 9 Gm. of dl-methionine 
in the course of a single day in normal individuals re- 
sulted in plasma levels not in excess of 2.0 mg. per 
100 cc. on the following morning; whereas in patients 
with hepatic damage, blood levels significantly in 
excess of this value were obtained. In such patients, 
serial determinations of plasm: methionine levels 
under these conditions showed a progressive de- 
crease as the clinical status improved, and pro- 
gressive elevation in those individuals whose clinical 
status became worse. In patients with very severe 
hepatic damage, not only was “tolerance” to ad- 
ministered methionine diminished, but spontane- 
ously high fasting blood levels of serum methionine 
were obtained. It thus appears that in some degree, 
methionine is to the patient with hepatitis what 
carbohydrate is to the diabetic. The patient with 
mild hepatic damage manifests abnormalities only 
under stress, while the patient with severe damage 
to the hepatic parenchyma is unable to deal ade- 
quately with endogenous and/or dietary methionine. 

Evaluation of “methionine tolerance” has been 
carried out in a large series of patients without 
clinical evidence of hepatic damage. The majority 
of such patients have had serum values well within 
the normal range. Some patients with diabetes and 
with congestive failure have had abnormal values. 
Also in occasional instances, an abnormal “meth- 


ionine tolerance” value resulted in the demonstra- 
tion of previously unsuspected liver damage. 


Critique on the Icterus Index Determination. FR. J. 
Henry, Bio-Science Laboratories and U.S.C. 
School of Medicine, Los Angeles, and O. J. 
Golub, S. Berkman, and M. Segalove, Bio-Sci- 
ence Laboratories, Beverly Hills. 

A critical study was made of the widely used 
direct dilution method of Meulengracht and the 
acetone extraction method for estimation of serum 
icterus, using the Malloy-Evelyn method as a 
reference. Fifty sera were studied, divided into 
four groups as follows: clear, nonicteric; turbid, 
nonicteric; visible hemolysis; visible icterus. At 
420 y, the commonly recommended wave-length in 
the American literature, the dilution method de- 
termines primarily hemoglobin present in the 
serum, not bilirubin. The icterus index so deter- 
mined is, therefore, completely unreliable, and, as 
shown by the data, can be quite misleading. When 
read at 460 », however, this method gives satis- 
factory results even in the presence of limited 
amounts of turbidity and hemolysis. This change 
from the original technic requires a different refer- 
ence standard than the original Meulengracht 
standard. The acetone extraction technic (1 ml. 
serum plus 9 ml. cold 78% acetone, mix by inver- 
sion, filter, read filtrate in filter photometer spectro- 
photometer versus a 70% acetone blank) was also 
found to be a fairly reliable test; among its ad- 
vantages are that the results can be expressed either 
as mg.% bilirubin or icterus index units, and that 
even severe lipemia and hemolysis do not interfere. 
Standard procedures and new reference potassium 
dichromate standards are presented for both 
technics. 


Clinical and Biochemical Observations on the Use 
of Large Doses of Testosterone Propionate in 
Acute and Chronic Liver Disease. F. M. 
Morgan, G. K. Wharton, P. Starr and R. R. 
Commons, Department of Medicine, U.S.C. 
School of Medicine, Los Angeles. 

A significant biochemical difference exists in the 
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ability of patients with acute hepatitis and portal 
cirrhosis to convert 1000 mg. of testosterone pro- 
pionate to 17-ketosteroids within forty-eight hours. 
This hormonal conversion is greatly reduced in 
cirrhosis, averaging 5.5% in 10 cases, whereas in 
5 cases of acute hepatitis 23.8% recovery is obtained. 

Increased edema and ascites develops in portal 
cirrhosis from such large doses. No clinical evidence 
of fluid retention has been noted in acute hepatitis 
in the absence of pre-existing heart failure. Either 
diuresis of retained fluid or clinical edema may 
develop in subacute alcoholic cirrhosis. 

An adequately functioning liver appears necessary 
for the development of certain secondary hormonal 
changes during the convalescent phase. Increased 
libido develops in both male and female patients 
with acute hepatitis and subacute alcoholic cir- 
rhosis. Hirsutism, masculinization of the voice, and 
acne may follow in those female patients in whom 
the total dose exceeds 2.0 Gm. The cirrhotic is 
usually characterized by an absence of the above 
noted subjective and objective changes. 

Therapeutically, the clinical use of 500 to 300 
mg. of testosterone propionate appears contra- 
indicated in decompensated portal cirrhosis. No 
definite conclusions relative to acute hepatitis and 
subacute alcoholic cirrhosis can be drawn from this 
preliminary data. However, this study suggests 
that if, in those patients with acute hepatitis and 
subacute cirrhosis who have profound anorexia and 
lethargy, 300 mg. of testosterone propionate is 
administered daily for 3 to 5 days, marked benefit 
can be obtained. 


A New Technic for the Diagnosis of Carcinoma 
Metastatic to the Liver. L. A. Stirrett, E. T. 
Yuhl and R. Libby, Radioisotope Laboratory, 
Wadsworth Hospital, Veterans Administration 
Center, Los Angeles, and the Departments of 
Surgery and Radiology, School of Medicine, 
U.C.L.A. 

A new technic, using radioactive isotope tracer 
technics, is presented for the diagnosis of hepatic 
neoplasms. Three hundred me. of iodinated (I'*) 
human serum albumin are administered to the pa- 
tient 24 hours prior to carrying out abdominal radio- 
activity survey. A scintillation counter is used as the 
detector of the gamma radiation. Counts are re- 
corded at 42 points spaced 5 cm. apart covering an 
area on the patient from the nipple line to below 
the umbilicus and from flank to flank. The radio- 
activity recorded at each point is compared to the 
mean values 1.5 times the standard deviation of the 
positions obtained in a control series of normal 
patients. Whenever the radioactivity at any point 
or points deviated from the normal value, they are 
recorded as abnormal and indicative of metastasis. 

The abdominal radioactivity survey has been 
carried out in a large series of cases and operative 
confirmation of the presence or absence of liver 
involvement has been obtained in every instance, 
To date, a high degree of accuracy has been ob- 
tained with this method for the diagnosis and 
localization of areas in the liver involved with 
neoplasm. 
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BLOOD 


The Effects of Intramuscular Paritol on Clotting 
Time. H. L. Beazley, W. J. Foster and Don W. 
Chapman, Department of Medicine, Baylor 
University College of Medicine, Houston (sup- 
ported in part by a grant from the Houston 
District Chapter of the Texas Heart Associa- 
tion). 

Paritol (sodium salt of polyanhydromannuronic 
acid sulfuric ester) administered intramuscularly in 
doses of 7.5 to 8.0 mg. per Kg. of a 5% solution was 
given to 25 patients. Adequately prolonged clotting 
times were attained in 60 minutes and were main- 
tained at therapeutic levels for an average of 8 to 
10 hours. The accumulative effect were also studied 
and it was found that in similar doses the thera- 
peutic ranges were successfully maintained for 12 
hours. 

Protamine sulfate when administered intrave- 
nously in doses of 100 mg. at the peak of clotting 
times brought a prompt reduction to normal levels 
within 15 to 30 minutes. 

Prothrombin levels were significantly lowered by 
the intramuscular administration of paritol in only a 
small percentage of the cases studied. This observa- 
tion was previously noted by us with the intravenous 
administration of paritol. No significant local or gen- 
eral toxic effects were noted in short term (24 to 48 
hours) administration of intramuscular paritol in 25 
patients. Serial urinalyses and liver function tests 
were unaltered but slight increases in blood urea 
nitrogen were noted. Alopecia has not occurred in 
any of our patients followed up to 6 months after ad- 
ministration of paritol. 


Comparison of Effects of Post-heparin Plasma fro . 
Normal and Atherosclerotic Subjects on the 
Optical Density of Emulsions. Robert H. Fur- 
man and L. L. Conrad, Oklahoma Medical Re- 
search Institute and Hospital, Oklahoma City. 

Recent interest in plasma “clearing” factors or 


“antilipemia” substances has developed in relation 
to the possibility that they may play a role in athero- 
genesis. Plasma obtained from a normal postabsorp- 
tive subject ten minutes after the intravenous in- 
jection of 10 mg. or more of heparin will produce 
marked clearing when added to lipemic plasma in 
vitro. In order to study clearing produced by such 
plasma from many patients, large volumes of pooled 
lipemic plasma from normal subjects would be neces- 
sary. In order to avoid the difficulties attendant 
upon the collection and preservation of such pools, 
various dilutions of olive and mineral oil emulsion, 
prepared by Dr. H. C. Meng of Vanderbilt Univer- 
sity, were substituted for lipemic plasma. A 1/500 
aqueous dilution of 10% mineral oil was found to be 
most satisfactory for demonstrating in vitro clearing 
by pre- and post-heparin plasma samples. Optical 
density was read at 600, using the Coleman, Jr., 
spectrophotometer. Readings were made immedi- 
ately following the addition of 0.2 cc. plasma to 1 ce. 
of emulsion (zero time) and at the end of two and 
one-half hours. Results to date indicate that the 
clearing produced by plasma from diabetic and 
atherosclerotic patients was less than that produced 
by plasma from normal subjects. The possible use 
of this test as a tool for quantitating lipid transport 
disturbances will be discussed. 


Hematologic Response in Hypoplastic Anemia dur- 
ing Cortisone Therapy. W. L. Wilson and J. F. 
Gamble (by invitation) and R. A. Hettig, The 
Department of Medicine, Baylor University 
College of Medicine and the Veterans Adminis- 
tration Hospital, Houston. 

Because of various reports that cortisone may 
stimulate the bone marrow, 5 cases of idiopathic 
hypoplastic anemia were treated with cortisone. Two 
patients showed no response, 1 showed a transitory 
rise in hemoglobin and neutrophils, another showed 
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only a transitory rise in neutrophils, but the fifth 
case had a most interesting response. This consisted 
of an early marked rise in the total leukocyte count, 
followed later by a rise in the platelet count and the 
percentage of reticulocytes. When cortisone was dis- 
continued there was a return to control levels of 
these blood elements. These results were reproduced 
in each of five courses of cortisone therapy. 

During the initial 48-hour period of the second 
course of cortisone therapy, total leukocyte and 


Arneth counts were done at frequent intervals and 
it was determined that the increase in the leukocytes 
was due almost entirely to an increase of the one- 
and two-lobed neutrophils. Serial bone marrow as- 
pirations were also done on this patient and after the 
first course of cortisone an apparent increased cellu- 
larity of the aspirated marrow developed and per- 
sisted. This suggested that the rise in the neutrophil 
count was due to the formation and release of new 


cells. 


CARDIOVASCULAR SYSTEM 


The Influence of Hypocapnia on Arterial Blood 
Pressure; Clinical Significance in Orthostatic 
Hypotension. J. F. Burnum, J. B. Hickam and 
H. D. McIntosh, Department of Medicine, 
Duke University School of Medicine, Durham. 

Although hyperventilation is known to cause or 
hasten syncope, the mechanism is usually considered 
to be central or to trigger a vasodepressor reaction 
which is already prepared, and not to be a primary 
factor in altering arterial pressure. Following the 
observation that spontaneous hyperventilation regu- 
larly preceded collapse in a patient with orthostatic 
hypotension, the relation between arterial pressure 
and hypocapnia has been investigated in 10 normal 
subjects and 3 patients with orthostatic hypotension. 

Measurements were made in recumbency. Arterial 
pressure was recorded through an in-lying needle 
and arterial blood samples were obtained at appro- 
priate intervals. During » minute of hyperventila- 
tion normal subjects show a mean pressure fall of 
approximately 15 mm. Hg, with a tendency to re- 
cover during the latter part of hyperventilation and 

a rapid recovery with frequent overshoot on stopping 

hyperventilation. Subjects with orthostatic hypo- 

tension showed a much greater mean pressure drop 

(30-65 mm. Hg), no tendency to recover during hy- 

perventilation and a slow recovery without over- 

shoot after stopping hyperventilation. In all cases 

the pressure fall is prevented by inhalation of 5% 

CO, during hyperventilation. 

The mechanism of this effect is still obscure. The 
phenomenon can be of much clinical importance in 
patients with symptomatic orthostatic hypotension. 


Major Surgery in Patients with Chronic Auricular 
Fibrillation. John A. Finkbeiner, Felix Uroble- 
waki, and John S. LaDue, Memorial Center for 
Cancer and Allied Diseases, New York. 

Although the onset of chronic auricular fibrilla- 
tion is considered to be an unfavorable event in the 
course of organic heart disease, the operative risk in 
these patients has not been adequately evaluated. 

In a group of 60 such patients undergoing 73 major 

operative procedures at Memorial Center for Cancer 

and Allied Diseases, New York City, it was found 


that chronic auricular fibrillation is not a contra 
indication per se, to major surgery, but rather, the 
operative risk depends on the severity of the under- 
lying cardiac disease. There were 43 instances of 
significant intraoperative blood pressure and/or 
pulse change in the 73 operative procedures. Three 
patients terminated as postoperative deaths, and 25 
had postoperative cardiopulmonary complications. 

The causative factors in the production of these 
intra- and postoperative cardiorespiratory complica- 
tions are analyzed, and prophylactic measures for 
their avoidance are emphasized. 


The Roles of Sodium and Calcium in the Electro- 
cardiographic Changes of Hyperkalemia in the 
Dog. Francis W. Fitzhugh, Jr. and Joseph T. 
Doyle (introduced by John L. Patterson, Jr.), 
Emory University School of Medicine, Atlanta. 

A survey of the electrocardiograms of patients 
with potassium intoxication fails to reveal a close 
correlation between the severity of the electrical 
changes and the serum potassium concentrations. 

It is, therefore, apparent that factors other than the 

serum potassium concentration contribute in the 

production of the electrocardiographic changes of 
hyperkalemia. The following studies have been 
made in an attempt to elucidate the roles of sodium 
and calcium in the production of the electrocardio- 
graphic changes of potassium intoxication. Intra- 
venous infusions of isotonic potassium chloride were 
given to dogs. The classic electrocardiographic 
changes of hyperkalemia appeared, and fatal car- 
diac arrest regularly occurred at serum potassium 
levels of 10-12 mEq./L. Serum sodium concentra- 
tion decreased as potassium rose. When the serum 
potassium and sodium concentrations were increased 
simultaneously, the electrocardiogram was little af- 
fected at serum potassium levels of 15 mEq./L. or 
greater. Furthermore, elevation of the serum sodium 
concentration reversed the electrocardiographic 
changes of potassium once they had been produced, 
even though the elevated serum potassium level was 
maintained. Similar studies were carried out on the 
role of calcium and it was found that the intravenous 
administration of calcium gluconate tended to re- 
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verse the electrocardiographic changes of potassium 
intoxication. In none of these studies were there 
significant alterations of the intracellular sodium or 
potassium as determined by the muscle biopsy tech- 
nic. It is concluded that elevation of the serum so- 
dium and calcium concentrations to supernormal 
levels appears to protect against the electrographic 
changes of hyperkalemia. 


Effects of Epinephrine, Nor-epinephrine, Angio- 
tonin, and Tetraethylammonium Bromide on 
Pulmonary and Systemic Arterial Pressures of 
Normotensive and Hypertensive Subjects. Sol 
Forman (by invitation), L. B. May, and Alene 
Bennett, Mitsu Kobayashi and Raymond Gregory 
(by invitation), John Sealy Memorial Labora- 
tory for Clinical Research and Department of 
Internal Medicine, University of Texas School 
of Medicine, Galveston. 

Selective left ventricular hypertrophy occurs in 
uncomplicated essential hypertension. Although it 
may be inferred from this that the pulmonary artery 
pressure is not elevated, we have measured the pul- 
monary artery pressure by direct catheterization in 
16 normotensive and 7 hypertensive patients and 
found this pressure to be within the same range in 
both groups. 

The response of the pulmonary artery and brachial 
artery pressures to epinephrine, nor-epinephrine, 
angiotonin, and tetraethylammonium bromide was 
studied in this same group of normotensives and hy- 
pertensives. The pulmonary artery pressure response 
to the above pressor and depressor agents was the 
same in the hypertensive and normotensive groups. 
Inasmuch as the pulmonary artery pressure was in- 
creased by epinephrine, nor-epinephrine, and angi- 
otonin in the hypertensive as well as the normo- 
tensive patients it is concluded: (1) That essential 
hypertension is not due to any pressor agent similar 
in nature to either nor-epinephrine, epinephrine, or 
angiotonin; (2) that if essential hypertension is due 
to a circulating pressor substance, it is a substance 
which has a selective pressor effect on the systemic 
arterial system. 


An Evaluation of Anticoagulant Therapy in Myo- 
cardial Infarction Based on Prognostic Cate- 
gories. R. H. Furman,C. T. Ball (by invitation), 
R. G. Gale, F. T. Billings and G. R. Meneely, 
Vanderbilt University School of Medicine, 
Nashville. 

The routine use of anticoagulants in all cases of 
myocardial infarction lacks a sound basis, is not 
without danger, and may cause death from hemor- 
rhagic complications. Anticoagulants cannot be 
evaluated without considering the outlook for re- 
covery in individual patients. This may be evalu- 
ated by classifying the patient, according to certain 
simple criteria, into one of the following three cate- 


gories: (1) good risk, (2) poor risk, (3) outlook hope- 
less. The presence of shock, congestive failure, dia- 
betes or azotemia within the first week of the attack 
determines a poor risk. The outlook may be con- 
sidered “hopeless” if both shock and diabetes or 
azotemia are present, or, when the infarction is not 
the first, if shock is present, or congestive failure and 
diabetes or azotemia are present. (Other factors un- 
doubtedly are of importance also.) 

One hundred anticoagulant-treated cases of myo- 
cardial infarction and 211 attacks managed without 
anticoagulants were evaluated according to these 
prognostic categories. Fifty per cent of the treated 
group and 36% of the controls were good risks. Mor- 
tality did not exceed 2% in either group. Five per 
cent of the treated group and 9.6% of the controls 
were “hopeless.”’ Mortality was over 95% in both 
groups. The mortality observed in the remaining, 
“poor risk’”’ patients was 23% for the treated series 
and 41% for the controls. This difference is statis- 
tically significant. Further scrutiny of these poor 
risk groups revealed that they were comparable 
with respect to severity of attack, sex, age, etc. 
Benefit from anticoagulants appeared greatest in 
first-attack subjects with only one poor prognostic 
sign. Such benefit could not be related, except pos- 
sibly in slight degree, to the prevention of thrombo- 
embolic phenomena. 


Cardiodynamic, Studies in Pulmonary Emphysema 
in Relation to Therapy with Artificial Pneumo- 
peritoneum. R. H. Furman, T. M. Blake and 
M. T. Stahlman, Vanderbilt University School 
of Medicine, Nashville. 

Cardiopulmonary dynamic studies in obstructive 
emphysema indicate that there is a physiologic basis 
for treatment with pneumoperitoneum. While pneu- 
moperitoneum has little effect on cardiopulmonary 
dynamics in the resting state, the response to exer- 
cise is more physiologic after pneumoperitoneum 
treatment than before. Studies in 8 severely emphy- 
sematous subjects before and after the establishment 
of pneumoperitoneum reveal that exercise in the 
treated subject is usually associated with an im- 
proved cardiac output, an increase in oxygen extrac- 
tion and a smaller arteriovenous oxygen difference. 
Before the establishment of pneumoperitoneum, car- 
diac output fell following exercise in 5 of 7 subjects 
to levels 6-32% below resting values; one subject 
exhibited a minimal rise (2.77 to 2.88), and another, 
a normal response (47% increase). After pneumo- 
peritoneum, however, exercise was not associated 
with a fall in cardiac output in any subject. 

Resting pulmonary hypertension was noted in 5 
subjects. Pulmonary artery pressure rose following 
exercise only in those subjects with pulmonary hy- 
pertension at rest. In 4 subjects with a significant 
increase in pulmonary hypertension after exercise 
the average fall in arteriai O, saturation was 16%, 
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while the average drop in saturation after exercise 
in 3 subjects with normal pulmonary artery pressure 
was only 6%. 

Resting mean pulmonary “capillary” pressures 
were normal in 5, slightly elevated in 2, and normal 
in one subject, resulting in an increase in the calcu- 
lated pulmonary “arteriolar” resistance in all but 1 
subject. 


The Cardiac Output of Dogs with Partial Compres- 
sion of the Interrenal Inferior Vena Cava. J. B. 
Ivers, L. Gregory, Alene Bennett, Mitsu Koba- 
yashi and Raymond Gregory (by invitation), and 
L. G. May, John Seally Memorial Laboratory 
for Clinical Research and the Department of 
Internal Medicine, University of Texas School 
of Medicine, Galveston. 

In studying the effect of increased renal vein 
pressure on renal function, the increase in renal vein 
pressure was produced by partially clamping the 
inferior vena cava between the renal veins. It was 
found that the function of the kidney above the 
clamp suffered to the same extent as the kidney be- 
low the clamp, in which the venous pressure was 
elevated. 

In an attempt to explain this decreased function 
in the “unclamped” kidney, the possibility of 
decreased cardiac output incident to partially com- 
pressed inferior vena cava was considered. This pos- 
sibility was experimentally studied by partially com- 
pressing the inferior vena cava between the renal 
veins to the extent that pressure below the clamp 
was 20 cm. above the control pressure. Cardiac out- 
put was determined by the direct Fick method in 6 
dogs before and after the compression was applied. 
The cardiac output did not fall significantly as a 
result of this inferior vena cava compression. It is 
concluded that the decreased renal function due to 
partial interrenal vena caval compression is not due 
to decreased cardiac output. 


The Treatment of Acute Hypotensive States with 
1-Norepinephrine. W. R. Livesay and Don W. 
Chapman, the Department of Medicine, Baylor 
University College of Medicine, supported in 
part by a grant from the Houston District Chap- 
ter of the Texas Heart Association. 

Present knowledge concerning vasomotor dys- 
function in shock states suggests theoretically that 
use of pressor agents may offer an important thera- 
peutic approach, especially in hypotensive states 
where the blood volume remains normal. The chemi- 
cal isolation of l-norepinephrine has offered the most 
physiologic approach to the problem. Some of the 
reported pharmacologic effects of this agent also 
suggest that it might be beneficial in cardiogenic 
shock. 

1-Norepinephrine intravenous infusions were given 
to 22 patients in acute shock: 5 of these had suffered 


an acute pulmonary embolus; 6 an acute myocardial 
infarction; and a miscellaneous group of 11 patients 
had shock from various causes, including an incom- 
patible blood transfusion, complicated drug therapy 
or & major operation, and barbiturate intoxication. 
Blood pressure and cardiac rate determinations were 
made at frequent intervals. Serial electrocardiograms 
were obtained. 

A definite pressor response was obtained in all but 
2 cases. In 7 patients the drug was thought to have 
been a life-saving measure; shock was controlled in 
4 individuals but death occurred later from other 
causes. Death occurred in the remainder. Only 3 
patients with cardiogenic shock survived, one having 
had a myocardial infarction. In the survivors the 
drug was continued from 4 to 74 consecutive hours 
at a rate of drip fast enough to maintain an optimum 
pressor response. Because the study was carried out 
entirely at the clinical level, no quantitation per 
unit of time of the administered drug was attempted. 

It is concluded that the treatment of shock with 
1-norepinephrine is an important adjunct to stand- 
ard therapeutic measures. Results in noncardiogenic 
shock seem more encouraging than in that of cardio- 
genic origin. 


Succinic Dehydrogenase Activity of the Heart, Kid- 
ney, and Liver in Experimental Hypertensive 
Rats (Goldblatt Type). Belle Ruskin and Octavia 
Hall (by invitation), Arthur Ruskin and C. Hall 
(by invitation), the University of Texas, Medi- 
cal Branch, Galveston. 

Hypertrophy of the heart, atrophy of the ischemic 
kidney, and hypertrophy of the opposite kidney are 
well known anatomic concomitants of hypertension 
due to renal artery constriction. Secretion of renin 
and histochemical changes in reductase (dehydro- 
genase) activity have been demonstrated in the 
clamped kidney, and decreases in the activities of 
arginase and alkaline phosphatase in the Selye “‘en- 
docrine kidney.” The liver is implicated in experi- 
mental hypertension in the production of hyperten- 
sinogen and VDM. It was, therefore, attempted to 
determine if metabolic abnormalities in these organs 
included changes in the activity of enzymes con- 
cerned with the cellular oxidation reactions. 

Succinic dehydrogenase activity was measured by 
the method of Kun and Abood. Hearts, kidneys, and 
livers of normotensive rats of the Holtzman strain 
served as controls. A constricting ligature was ap- 
plied to the left renal artery of the experimental rats. 
Blood pressures were measured frequently by the 
tail plethysmograph method in unanesthetized ani- 
mals. As hypertension developed, often within sev- 
eral days, diminished concentrations of succinic 
dehydrogenase were uniformly noted in the hyper- 
trophied hearts and the atrophic left kidneys of the 
ligated rats. The unligated (hypertrophied) right 
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kidney and the liver showed normal activity of the 
enzyme. 

These results are not inconsistent with the normal 
oxygen consumption of the heart and kidney found 
in hypertensive subjects. They do indicate a dis- 
turbance in the Warburg-Keilin cellular system in 
the enlarged heart and the ischemic kidney in hy- 
pertension of the Goldblatt type. 


Defects in the Auscultatory Sphygmomanometric 
Method. Milton S. Saslaw, Maurice Rich, Harry 
Elden and Sidney Grossberg, Department of 
Medical Research, National Children’s Cardiac 
Hospital and the Department of Cardiology, 
James M. Jackson Memorial Hospital, Miami. 

A comparison of the auscultatory sphygmomano- 
metric (indirect) method of determining blood pres- 
sure with the intra-arterial (direct) method in 30 
subjects (mostly normal) showed a close relation- 
ship between the two methods with respect to means, 
but wide standard deviations for systolic and di- 
astolic levels. 

A study was made in the same individuals to de- 
termine which of certain factors may be responsible 
for these variations. Eight factors have already been 
eliminated: (1) instrumental imperfections, (2) right 
or left arm, (3) arm dependency, (4) arm circum- 
ference, (5) needle calibre, (6) method of wrapping 
cuff, (7) cuff width, and (8) rapidity of pressure drop. 
Nine others are now under investigation: (1) pulse 
contour, (2) tightness of cuff application, (3) height 
and (4) duration of preliminary pressure elevation, 
(5) tissue elasticity, (6) anatomic position of artery, 
(7) surface area, (8) pathologic conditions and (9) 
human error. 

Until present-day auscultatory methods are re- 
fined, it is recommended that where it is essential to 
have exact blood pressure data, intra-arterial deter- 
minations be made. Such exact information is indi- 
cated in: (1) life insurance risks, nonstandard be- 
cause of abnormal blood pressure (auscultatory), 
(2) similar subjects otherwise eligible for military 
service, (3) subjects undergoing cardiac surgery, and 
(4) all research on or related to hypertension. 


A Critical Evaluation of the Hypotensive Action of 
Hydrallazine and Hexamethonium Salts in 
Human and Experimental Hypertension. Alvin 
P. Shapiro and Arthur Grollman (by invitation), 
Departments of Internal and Experimental 
Medicine, Southwestern Medical School of The 
University of Texas, Dallas. 

The effects of hydrallazine plus hexamethonium 
administered to hospitalized hypertensive patients 
in maximum doses tolerated without side effects 
were controlled by placebo administration and by 
observation before and after courses of these agents. 
Only minimal and unsustained hypotensive effects 


could be attributed to the drugs; more sustained re- 
ductions in blood pressure sometimes occurred inde- 
pendent of drug therapy. No consistent correlation 
between clinical improvement and depressor effects 
was noted. 

The blood pressure of hypertensive out-patients 
treated for as long as eight months with hydral- 
lazine alternating with placebos in a manner un- 
known to patient or investigator was not signifi- 
cantly affected by drug. The greatest difference in 
any patient between the average blood pressure 
when receiving hydrallazine and that when receiving 
placebo was 13/8 mm. Hg, while over-all declines 
of as much as 53/30 mm. Hg unrelated to the drug 
occurred in some patients during the study. In rats 
and dogs with experimental hypertension, appre- 
ciable depressor effects occurred only when the drugs 
were given in amounts several times greater than 
those tolerated by man. 

It was concluded that these drugs, in doses which 
could be tolerated, produced only transient hypo- 
tensive effects. Significant declines in blood pressure 
which were noted were largely attributable to the 
effects of hospitalization and the doctor-patient re- 
lationship. 


Effect of Riker 3588 (diethyl-amino-ethyltheophyl- 
line hydrochloride) on Renal and Cerebral 
Hemodynamics in Heart Failure. Harry B. 
Snyder (by invitation) and John H. Moyer, De- 
partments of Medicine and Pharmacology, Bay- 
lor University College of Medicine and the 
Jefferson Davis Hospital, Houston. 

Limitations in the use of aminophylline (theo- 
phylline with ethylenediamine) are imposed because 
of gastric irritation when administered orally and 

pain on intramuscular administration. Riker 3588 

(diethy!-amino-ethyltheophylline hydrochloride) is a 

recently developed xanthine salt which eliminates 

these untoward effects because it is painless when 
given intramuscularly and it does not produce gas- 
tric irritation when given in large doses orally. The 
renal hemodynamic and cerebral hemodynamic ef- 
fects of the drug have been evaluated to see if they 
are similar to aminophylline. The drug was adminis- 
tered to 8 patients with cardiac failure. The standard 
technics of para-aminohippurate and inulin clear- 
ance were utilized for the renal studies. These ob- 
servations did not show a consistent response to the 
drug. However, in some of the patients there was a 
urinary salt-losing effect. This was not accompanied 
by increased urine volume. Cerebral hemodynamic 
effects were studied in 6 cases of cardiac failure, 
using the nitrous oxide method. Whereas amino- 
phylline produces a constant and marked reduction 
in cerebral blood flow, Riker 3588 did not affect 
cerebral blood flow or cerebral oxygen consumption. 

Cerebrospinal fluid pressures were found to be ei- 

ther unchanged or increased following this drug, in 
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contrast to the sharp decrease following the ad- 
ministration of aminophylline. There was a slight 
decrease in the mean blood pressure and an increase 


in the oxygen saturation of the blood from 71 to 
78%, indicating improved gaseous exchange in the 
lungs. 


CENTRAL NERVOUS SYSTEM 


“Cluster” Headache: A Clinical and Experimental 
Analysis. E. Charles Kunkle, John B. Pfeiffer, 
Jr., William M. Wilhoit and Ladd W. Hamrick, 
Jr., Duke Hospital and the Department of 
Medicine (Neurology), Duke University Medi- 
cal School, Durham. 

An unusual form of periodic unilateral headache, 
short in duration but intense, has been described by 
Horton as “histaminic cephalgia.” In our series of 
30 cases the disorder commonly began between ages 
21-25, was predominantly right-sided, centered in 
or around the eye, and was often accompanied by 
ipsilateral nasal congestion and reddening of the eye- 
ball. The usual duration was under two hours and 
often under 30 minutes. 

A peculiar and major feature was the occurrence 
of the headache in clusters of one to five per 24 hours 
for one to eight weeks, with symptom-free intermis- 
sions for six to 24 months, or occasionally longer. 

The pain mechanism was analyzed by history and 
experiment. Accentuation of the headache in many 
patients by head jolt or straining suggested a source 
in dilated internal carotid branches, confirmed by 
the observation by Thomas and Butler that this 
headache sometimes yields to the intrathecal injec- 
tion of saline. In other cases, however, the pain was 
unaffected by jolt, straining or intrathecal saline, 
and in some it was eased during temporal artery 
compression or was rapidly abolished by parenterally 
administered ergotamine. Histamine ‘‘desensitiza- 
tion” and antihistaminic drugs had no significant 
effect. 

Instances are readily found of headache with fea- 
tures transitional between “cluster” headache and 
conventional migraine. It is concluded that (1) this 
disorder is a migraine variant; (2) the reputed role 

of histamine in its mechanism has yet to be proved 


and (3) the cluster pattern is unique and unex- 
plained. 


Normal Values for Cerebral Metabolic and Hemo- 
dynamic Functions of Males in the Third and 
Fourth Decades of Life: With Observations on 
the Effects of Aging. Leonard L. Madison and 
Willis Sensenbach (by invitation), Department 
of Medicine, Southwestern Medical School of 
The University of Texas, and the Department 
of Medicine, Veierans Administration Hospital, 
Dallas. 

An indispensable prerequisite for the interpreta- 
tion of cerebral metabolic and hemodynamic changes 
in various pathologic states is the establishment in 
different age groups of normal standards for these 
functions, especially since they have large physio- 
logic variations, and control observations on the 
same subject are not possible when the condition 
under investigation is associated with irreversible 
cerebral changes. Thirty-five males in the third 
decade (mean age 25.8) and 36 males in the fourth 
decade (mean age 33.9) were studied by the Schein- 
berg and Stead technic. 

Normal values for cerebral blood flow (CBF), 
cerebral oxygen utilization (CMRO,) and cerebral 
vascular resistance (CVR) were 66.6, 4.31 and 1.18, 
respectively, for subjects in the third decade and 
62.9, 3.91 and 1.29 for those in the fourth decade. 

The data demonstrate that with a small increase 
in chronologic age (8.1 years), a highly significant 
decrement in CMRO; occurs (p = 0.02), together 
with a tendency for the CBF to fall and the CVR 
to rise. These findings emphasize the necessity of 
precisely defining, in different age groups, the nor- 
mal mean values and their range of variation in 
order to differentiate changes incident to longevity 
from those eventuating from the pathologic condi- 
tion under investigation. 


ENDOCRINE GLANDS AND METABOLISM 


Effects of Cortisone on the Nephrotoxic Action of 
DL-Serine in Rats. W. E. Cornatzer, and John 
P. Davison and Y . Tsumagari (by invitation), the 
Department of Biochemistry and Pathology, 
University of North Dakota Medical School, 
Grand Forks. 


Cortisone is known to influence many metabolic 
processes and helps to protect cells from “‘stressand 
strain” caused by toxic agents. Rich (Bull. Johns 
Hopkins Hosp. 88: 189, 1951) has shown that ACTH 
or cortisone will suppress the production of glomer- 
ulonephritis in rabbits following the administration 
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of bovine gamma globulin. Selles et al. (Nature 166: 
514, 1950) demonstrated a partial protection by cor- 
tisone against the renal, “hemorrhagic” lesion pro- 
duced by hypolipotropic diets. It seems possible that 
cortisone might modify the nephrotoxic action of 
DL-Serine. 

Fifty male rats, 70-90 Gm., were maintained on a 
diet containing casein 10 parts, dextrin 37, sucrose 
37, crisco 5, cod liver oil 5, ruffex 2, salt mixture 4 
and B vitamins except pyridoxine. After ten days 
on the diet the animals were administered I.P. 100 
mg. DL-Serine in saline; half also received 8 mg. 
of cortisone. Six doses were given at 24-hour inter- 
vals. Two to 6 rats were sacrificed for histologic 
study twenty-four hours after each dose. Four rats 
were killed six hours after the first dose. There were 
no differences in the degree of albuminuria or mor- 
tality in both groups. 

Cortisone failed to demonstrate any protective 
action from nephrotoxic changes of DL-Serine. 

$C 

An Abnormality in Water Tolerance Test in Pa- 

tients with Primary Myxedema. K. R. Crispell, 

William Parson and Phillip Sprinkle (by 

invitation), the Department of Medicine, Uni- 
versity of Virginia, Charlottesville. 

Water tolerance tests have been carried out in 7 
patients with untreated primary myxedema. All 7 
patients showed a marked delay in the excretion of 
the test load of water which had been administered 
orally in a dose of 9 ml. per pound following the tech- 
nic of the Robinson-Power-Kepler test. Similar re- 
sults were obtained when the water was administered 
intravenously as 5% glucose in distilled water. Four 
of the patients had an abnormal Robinson-Power- 
Kepler test. Cortisone was administered in doses 
known to correct the abnormal Robinson-Power- 
Kepler test in hypoadrenalism, without any signifi- 
cant improvement in the abnormal rate of water 
excretion. The administration of thyroid tended to 
correct this abnormality. 

It is concluded that patients with primary myxe- 
dema have an abnormality in the handling of water 
which is not due to associated hypoadrenalism. 
Speculation on the mechanisms will be considered. 


Clinical Application of Measurement of Body Com- 
position by the Specific Gravity Technic. Paul 
D. Doolan, Walter C. Welham and Laurence H. 
Kyle, Department of Medicine, Georgetown 
University School of Medicine and the Experi- 
mental Diving Unit, U. S. Naval Gun Factory, 
Washington. 

Studies by Behnke have demonstrated the feasi- 
bility of estimation of body fat and other body com- 
ponents in normal individuals by measurement of 
body volume. Two of the major body constituents, 
fat and water, vary inversely and can be estimated 


from the body specific gravity. This study consists 
of evaluation of the clinical applicability of this 
technic to the measurement of changes in body com- 
position. Measurement of body volume was con- 
ducted by hydrostatic weighing—i.e., equivalent 
volume equals air weight minus weight in water— 
and from this value body specific gravity was calcu- 
lated. In some instances nitrogen balance and anti- 
pyrine space were also measured. 

This technic was applied to several hospital pa- 
tients, maintained on the metabolic ward under 
constant conditions, in order to determine the repro- 
ducibility of serial measurements. Relative con- 
stancy of the major body components—fat, water 
and lean solids—was demonstrated. Striking change 
in body specific gravity occurred in a patient with 
Cushing’s syndrome after the removal of an adrenal 
tumor. Estimation of specific changes showed 17.1 
Kg. decrease of fat, 2.2 Kg. gain in water and 1.0 Kg. 
gain in lean solids. Body substance changed was 
estimated to have a specific gravity of less than 
1,000. Measurement of a myxedematous patient 
before and after treatment with thyroid hormone 
revealed definite change in body composition, ap- 
parently involving all of the body constituents. In 
such cases, where there may be disproportionate 
change in fat, water and lean solids, it appears ob- 
vious that determination of nitrogen balance and 
body water must also be conducted in order to define 
quantitative changes in body composition accu- 
rately. 


The Effect of Insulin on Net Splanchnic Glucose 
Production (NSGP) in Man. Robert F. Kibler 
(by invitation) and J. D. Myers, Department 
of Medicine, Duke University, School of Medi- 
cine, Durham. 

Previous studies of insulin on hepatic carbohy- 
drate balance in man are few and generally compli- 
cated in that the doses of insulin used have involved 
frank hypoglycemia with attendant compensatory 
reactions. In an effort to approach more closely 
physiologic conditions we have studied the effect of 
ly unit of (hyperglycemic factor-free) insulin per 
Kg. on 12 fasting patients, without significant dis- 
ease clinically, who were subjected to hepatic venous 
catheterization. The above dose of insulin, the small- 
est which will consistently produce an unequivocal 
fall in blood glucose concentration, in this series ac- 
complished a mean fall at 15 to 20 minutes from 
79 + 1.5 mg.% (S.E.) to 67 + 1.9, a decrease of 
12 + 1.1 (p 0.01). This was accompanied by a fall 
in NSGP from 79 + 6.4 mg. per minute per sq. M. 
to a minimum of 38 + 5.2 (p 0.01). Minimum out- 
put occurred in various persons any time during the 
first 15 minutes after insulin administration. In no 
subject at any time did NSGP fall below zero. In- 
sulin exerted no effect on hepatic blood flow or 
splanchnic oxygen consumption. 
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Part or conceivably all of the fall in NSGP could 
be due to increased glucose removal in those organs 
drained by the portal vein. A true decrease in he- 
patic glucose production, however, remains the likely 
explanation of this finding. 


An in vitro Study of Potassium Exchange Between 
Human Erythrocytes and Plasma with the Use 
Rb* and Cs!*4 as Tracers of Potassium. W. D. 
Love and G. E. Burch, Department of Medicine, 
Tulane University School of Medicine, and 
Charity Hospital of Louisiana at New Orleans. 

Because of the importance of intracellular electro- 
lytes in certain diseases, the behavior of intracellular 
potassium was observed in human erythrocytes. The 
usefulness of K® in the study of potassium is re- 
stricted by its rapid physical decay (T}4 12.4 hrs.), 
and, therefore, isotopes of the chemically and bio- 
logically similar elements, rubidium and cesium, 
were tested as possible substitutes for K®. Rb* 
(T% 19.5 hrs.) xud Cs'*4 (Tg 2.3 yrs.) were com- 
pared with K™ as tracers of the active potassium 
exchange which occurs between the RBC and plasma 
of whole blood under simulated physiologic condi- 
tions in vitro. 

Rb* and Cs!*4 became concentrated in RBC to a 
degree approaching the twenty-five-fold RBC to 
plasma potassium concentration. Potassium ex- 
change rates obtained with Rb** agreed well with 
those in the literature obtained with K“, whereas with 
Cs'*4 rates were only one-fifth as great. K® and Rb* 
were used simultaneously twice, and no differences 
between them were detected. The behavior of K®, 
Rb**, and Cs!*4 was similarly affected by tempera- 
ture change and by plasma potassium concentration. 

Rb** is a useful tracer for potassium in the study 
of RBC potassium exchange and, therefore, may 
prove applicable to investigations of potassium me- 
tabolism in other cells. 


Dietary Dilution Studies in Experimental Mouse 
Obesity Produced by Gold Thioglucose. John 
A. Owen, Jr. (by invitation), William Parson 
and K. R. Crispell, Department of Medicine, 
The University of Virginia, Charlottesville. 
Further studies in experimental mouse obesity 
produced by injection of gold thioglucose (MLDw) 
demonstrate a behavior pattern which is similar 
to that described in experimental rat obesity pro- 
duced by electrolyte lesions in the hypothalamus. 
Normal female mice subjected to 50% dietary dilu- 
tion with kaolin have a prompt increase in the vol- 
ume of food ingested so that the weight remains con- 
stant. Experimentally obese litter mates respond 
slowly and inadequately to the dietary dilution with 
a failure to maintain their weight. 
These observations suggest that the hyperphagia 
which results in obesity is probably associated with 


two defects in homeostasis. There is a serious inter- 
ference with the mechanism of stopping eating, the 
“satiety mechanism,” and a less serious interference 
with the “mechanism of hunger.” The theoretical 
implications of these considerations will be discussed. 


Acid-Base Equilibrium, Nitrogen and Electrolyte 
Metabolism in Cushing’s Syndrome. Donald 
W. Seldin and Mackenzie Walser, Department 
of Internal Medicine, Southwestern Medical 
School of The University of Texas, Dallas. 

In an attempt to elucidate the derangements of 
nitrogen and electrolyte metabolism in Cushing’s 
syndrome, a patient with this disease was studied 
during periods of salt restriction and salt adminis- 
tration by the balance technic. During 11 days of 
salt restriction, 32 grams of nitrogen were lost. 
Nevertheless, 190 mEq. of potassium in excess of 
nitrogen were retained. When this occurred, hypo- 
kalemia and hypochloremic alkalosis were corrected, 
and sodium was lost from body cells. Salt adminis- 
tration for a comparable period eventuated in far 
greater nitrogen loss (123 Gm.), with the balance of 
potassium in excess of nitrogen now negative to the 
extent of 100 mEq. Ammonium and titratable acid 
excretion rose sharply. In the serum, hypokalemia 
and hypochloremic alkalosis appeared, while sodium 
was retained by cells. 

It is suggested that tissue wastage, resulting from 
the direct action of adrenal steroids on protein me- 
tabolism, is enhanced by potassium deficiency. The 
latter, in turn, appears to be a consequence of the 
renal loss of potassium in exchange for sodium when 
access to dietary salt is permitted. Finally, alkalosis 
eventuates when potassium deficiency supervenes 
because ammonium and titratable acid, rather than 
potassium, exchange for sodium and are lost into 
the urine. 


Treatment of Lead Poisoning with Disodium Cal- 
cium Ethylene Diamine Tetra-Acetic Acetate 
(CaEDTA). James B. Sidbury, Jr. (introduced 
by Emanuel E. Mandel), the Communicable 
Disease Center, U. S. Public Health Service, 
Federal Security Agency and the Department 
of Pediatrics, Emory University School of Medi- 
cine, Atlanta. 

Three cases of lead poisoning (two with intestinal 
colic and one with encephalopathy with consequent 
psychosis) were treated with CaEDTA. The 24-hour 
urinary lead excretion increased tenfold on the first 
day of intravenous administration (1.0 Gm. 
CaEDTA). Because of the rapid excretion of 
CaEDTA it was given twice daily. Oral administra- 
tion resulted in a slower rise in the excretion of lead 
in the urine. Blood lead values tended to decrease 
with treatment by either route. Definite clinical 
improvement occurred in all cases, including the 
electroencephalographic pattern encountered in 
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case 3. The drug had no significant effect on the 
serum calcium, magnesium, inorganic phosphorus, 
chloride, sodium, potassium, total protein, urea 
nitrogen or thymol turbidity. 

CaEDTA would appear to be superior to previous 
forms of therapy for the treatment of plumbism. 


Splanchnic Ketone Production Before and After 
the Intravenous Infusion of Sodium Octanoate. 
Emile E. Werk, Jr. and Ladd W. Hamrick, Jr. 
(by invitation), J. D. Myers and Frank L. 
Engel (by invitation), Department of Medi- 
cine, Duke University School of Medicine, 
Durham. 

Utilizing the technic of hepatic vein catheteriza- 
tion and the BSP extraction method for measure- 
ment of hepatic blood flow, the splanchnic produc- 


tion of ketones in man was measured before and 
after the intravenous infusion of sodium octanoate. 
After a control period of obtaining samples for 
arterial and hepatic blood ketones, BSP concentra- 
tion, glucose and oxygen, 500 ml. of 1.5% sodium 
octanoate was administered intravenously over 
approximately a one-hour period, during which 
time the blood sampling was repeated. The net 
splanchnic ketone production was calculated from 
the arterial-hepatic vein difference multiplied by 
the hepatic blood flow. 

In the patients studied thus far a significant rise 
in net splanchnic ketone production was demon- 
strated, varying from a two- to sixfold increase 
during the octanoate infusion, while the hepatic 
blood flow, splanchnic glucose production and 
splanchnic oxygen consumption remained essen- 
tially unchanged. 


GASTROINTESTINAL SYSTEM 


Study of Gastric Function in a “‘Decorticate’” Man 
with Gastric Fistula. Ronald K. Doig (by invi- 
tation), Stewart Wolf and Harold G. Wolff (by 
invitation), New York City and Oklahoma City. 

Measurements have been made of gastric func- 
tion in a 30-year-old unconscious man with a gastric 
fistula five months after a head injury. His neuro- 
logic status closely resembles that of a decorticate 
preparation. This patient displayed a basal gastric 
secretion and motor activity which fluctuated in 
rhythmic fashion within wide limits throughout the 
24-hour period. It was possible to modify this 
spontaneous cycle by the ingestion of food or the 
administration of certain pharmacologic agents, 
but not by noxious stimulation. Although para- 
sympathomimetic agents induced gastric hyper- 
function, there was no response to repeated intra- 
venous injections of insulin in amounts adequate 
to produce hypoglycemia. The absence of insulin 
response has been confirmed in another ‘‘decorti- 
cate” man. 

It is well known that small doses of atropine 
produce variable and unpredictable responses in 
intact individuals. This has been thought to be due 
to modification of the atropine effect by other influ- 
ences acting on the end organ at the same time, 
including life situations. The response to atropine 
in this man, who was unable to interpret events 
around him, was monotonous and readily reproduc- 
ible. This finding, coupled with the absence of 
changes in gastric function during noxious stimu- 
lation, is in keeping with inferences drawn from the 
study of fistulous individuals with intact higher 
neural centers. It would appear to be confirmed that 
variability in gastric function depends in part on 


situations which have special significance for the 
individual. 


A Critical Study of an Improved Method for Measur- 
ing Human Gastric Function. Arthur M. Schoen, 
Departments of Medicine and Surgery, Univer- 
sity of Louisville School of Medicine, Louisville. 

A method of determining the volume of gastric 
juice secreted and emptied, using an inert intra- 
gastric dye solution, has been critically studied. If 
assumptions are completely fulfilled, the exact 
values for volume secreted and emptied can be 
calculated from the following formulas: 


Cs 
Ce 


7 , 


Ve 
log 105," 


log 10 
S; = (V. — Vi) 





E, = V. — Vi + S:, where 

S, = total volume secreted from time 0 to t—cec. 
E, = volume emptied from time 0 to i—ce. 

V. = volume of gastric contents at time, 0—cc. 
V, = volume of gastric contents at time, ¢ — cc. 
C, = concentration of indicator in V, — mg./cc. 
C, = concentration of indicator in V, — mg./ce. 


The assumptions are (1) gastric contents are 
completely aspirated, (2) homogeneous distribution 
of dye, (3) saliva or duodenal contents do not enter 
the stomach, (4) net exchange of water between 
contents and mucosa is zero, (5) dye is neither ab- 
sorbed nor secreted by the stomach, and (6) a known 
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relationship exists between the rates of secretion 
and emptying. 

Studies reveal that (1) an average of 7.4 cc. 
(s.d. 4.5 cc.) of contents are not recovered by an 
attempted complete aspiration (60 studies); (2) dye 
is essentially uniformly distributed at all times 
(7 studies) ; and (3) an insignificant amount of saliva 
enters the stomach (6 studies). Regurgitation of bile 
is determined qualitatively only. Assumptions 4 


and 5 have been studied by others and are essentially 
fulfilled. Assumption 6 arbitrarily sets secretory 
rate proportional to emptying rate. 

The effect of incomplete fulfillment of assump- 
tions has been calculated separately for each as- 
sumption. A comparison of observed with calcu- 
lated values has been made in dogs and the average 
error in calculations of 26 observations on 8 dogs 
was 5.9%. 


INFECTIOUS DISEASES AND ANTIBIOTICS 


Comparative Studies on Isonicotinic Acid Deriva- 
tives, Alone and Combined with Streptomycin, 
in Pulmonary Tuberculosis. P. O. Jones, E. L. 
Artman, H. G. Boren and D. E. Jenkins, De- 
partment of Medicine, Baylor University 
College of Medicine, Houston; The Houston 
Tuberculosis Hospital and the Veterans’ Ad- 
ministration Hospital. 

The present paper is concerned with a compara- 
tive study with both clinical and laboratory observa- 
tions on the action of Isoniazid and Iproniazid 
alone, and combined with streptomycin, in patients 
with pulmonary tuberculosis. A total of 26 patients 
has received Isoniazid or Iproniazid alone in a 
dosage of 4-5 mg. per Kg. of body weight per day. 
A total of 37 patients has received combinations of 
Isoniazid or Iproniazid with streptomycin. The 
isonicotinic acid derivatives were given in a dosage 
of 200 mg. daily and streptomycin, 1 gram daily. 
The results, observed thus far, utilizing the above 
antimicrobial regimens, have been compared accord- 
ing to therapeutic effects, toxicity, bacteriologic 
response and the extent of emergence of resistant 
organisms. 

Therapeutic effects in terms of early relief from 
the systemic symptoms of the infection, increased 
appetite and gain in weight were equally striking 
with both regimens. Thus far, relapses have been 
seen only in the regimens employing Isoniazid or 
Iproniazid alone. Toxicity has been negligible in 
the Isoniazid group but has been a problem among 
the Iproniazid patients, particularly from the 
standpoint of the nervous system. 

Preliminary data have revealed emergence of 
tubercle bacilli which demonstrate increasing de- 
grees of resistance to Isoniazid or Iproniazid when 
either drug was given alone. The administration of 
combinations of Isoniazid or Iproniazid with strep- 
tomycin seems to delay or prevent thus far the 
emergence of tubercle bacilli resistant to either drug. 


The Effect of Bacterial Products and Hormones on 
Human Leukocytes. Samuel P. Martin, S. N. 
Chaudhuri, R. Green and Gordon R. McKinney. 


Department of Medicine, Duke University, 
School of Medicine, Durham. 

The metabolic behavior of human leukocytes and 
the alterations induced by bacterial products and 
hormones have been studied. The blood was col- 
lected by special technics to prevent injury. Dex- 
tran was used for separation of the leukocytes. 

These cells have an oxygen utilization less than 
liver, active, aerobic glycolysis, and are not in- 
hibited by malonate. The latter appears to be a 
measure of an intact cell. On mechanical injury, 
the oxygen utilization decreased, glycolysis in- 
creased, and malonate inhibition was noted. With 
the endotoxin from N. infracellularis, P. aeruginosa, 
S. typhosi and S. marcesens, there was a marked 
increase in aerobic glycolysis with a decrease in 
oxygen consumption. This effect was elicited with 
0.5 — 5.07 of pneumococcal polysaccharide and 
0.05 — 0.005 + of the endotoxins. In the experiments 
where glucose utilization was measured, a rise in 
sugar consumption occurred. The carbohydrate of 
type B K. pneumoniae stimulated oxygen uptake. 
Fifteen y of cortisone caused a significant decrease 
in aerobic glycolysis in normal cells. 

These data indicate that bacterial endotoxins 
may induce a reaction of injury in the leukocyte. 
The marked differences in pattern produced by 
various agents correlate with their ability to incite 
disease. The increase in aerobic glycolysis and glu- 
cose utilization may account for some of the meta- 
bolic changes seen in infection. The opposite effect 
of cortisone may account for the lowered inflamma- 
tory response in cortisone-treated individuals. 


An Evaluation of Renal Function in Animal and 
Human Subjects Receiving Polymyxin B. 
Ellard M. Yow and John H. Moyer, Depart- 
ments of Medicine and Pharmacology, Baylor 
University College of Medicine, Houston. 

Because of the effectiveness of Polymyxin in some 
infections due to bacteria resistant to all other 
antibiotics, it seemed important to evaluate further 
its toxicity. Polymyxin B was administered intra- 
muscularly to 26 dogs and 40 patients in doses vary- 








48 CLINICAL RESEARCH PROCEEDINGS 


ing from 1.5 to 5 mg. per Kg. per day, for periods 
varying from one to eight weeks. Control and 
weekly differential renal function tests were per- 
formed in all the dogs and in 10 of the human sub- 
jects. These included glomerular filtration rate, 
maximum tubular function, renal blood flow, 
creatinine clearance, and sodium and potassium 
excretion. 

There was no decrease in renal function in the 
dogs when given 2.5 mg. per Kg., but when the dose 
was increased to 5 mg. there was a decrease in both 
GFR and TMg. In 5 human subjects with no evi- 
dence of functional renal disease, the daily intra- 
muscular injection of 2.5 mg./Kg., produced no 
changes in the GFR and only a questionable de- 


crease in the TmPAH, to an average of 92% of the 
controlled value. In 5 patients in whom there was 
evidence of chronic renal insufficiency, the average 
GFR was reduced to 85% of control values and the 
TmPAH to 62%. The renal blood flow was likewise 
decreased. 

It may be concluded from this study that Poly- 
myxin B may be safely given intramuscularly in 
doses of 2.5 mg. per Kg. per day in patients with 
relatively normal kidneys. Smaller doses should be 
used in patients with chronic renal insufficiency, 
2.0 mg. per Kg. or less, depending on the degree of 
renal damage. No other serious side reactions were 
observed. 


KIDNEY AND URINARY TRACT 


The Histochemical Demonstration of Some Specific 
Respiratory Enzymes in the Kidney. HE. M. 
Farber and W. N. Sternberg, Department of 
Pathology, Tulane University School of Medi- 
cine, New Orleans. 

Methods have been developed for the staining 
of malic lactic isocitric and glucose-6-phosphate 
dehydrogenase systems in frozen sections of rat 
kidney. Sections are incubated at 37C. in the 
presence of suitable substrates, coenzymes, acti- 
vators and tetrazolium salts (“Blue Tetrazolium”’ 
and “Neo Tetrazolium”) for from 0.5 to 2 hours. 
The tetrazolium salts become reduced and the in- 
soluble colored reduced product (formazan) de- 
posits in highly reproducible patterns. One pattern 
is observed with the succinic system (Seligman 
et al.), a second with malic and lactic dehydro- 
genase systems (DPN-linked) and a third with 
isocitric and glucose-6-phosphate dehydrogenase 
systems (TPN-linked). Accumulating evidence 
strongly suggests that the tetrazolium salts are 
being reduced by a respiratory carrier (probably 
flavo protein) linked to DPN or TPN and that the 
patterns of localization are dependent upon the 
unique distribution of these DPN- and TPN-linked 
flavo proteins. Manometric and spectrophotometric 
assay for specific respiratory enzymes indicates a 
high degree of correlation between the degree of 
histochemical staining and the activity of the DPN- 
and TPN-linked flavo protein. 


Renal Hemodynamics and Water and Electrolyte 
Excretion as Affected by Hexamethonium and 
the Ambulatory State in Chronically Treated 
Hypertensives. Ralph V. Ford (by invitation), 
John H. Moyer, Charles L. Spurr and Carroll 
A. Handley (by invitation), Departments of 
Medicine and Pharmacology, Baylor Univer- 
sity College of Medicine and the Medical Re- 


search Department of the Veterans Adminis- 
tration Hospital, Houston. 

Eleven male patients with hypertension were 
studied by means of discrete renal function tech- 
nics in the supine and ambulatory state before and 
during long term hexamethonium therapy. Glo- 
merular filtration rate was measured by inulin 
clearance. Renal plasma flow was measured by para- 
aminohippurate clearance, and tubular excretory 
ability by TmPAH. Water, sodium and potassium 
excretion rates were also determined. 

The supine studies showed that after the blood 
pressure had been consistently lowered for at least 
one week, there was a decrease in renal vascular 
resistance without alteration in the apparent num- 
ber of functioning nephrones. In the untreated pa- 
tient, ambulation produced an increase in renal 
vascular resistance with a decrease in filtration rate 
and a decrease in the number of functioning neph- 
rons. After oral hexamethonium, ambulation did 
produce as great an increase in renal vascular 
resistance as occurred before therapy, apparently 
due to the release of some of the vasoconstrictive 
factors. Water and sodium excretion was depressed 
out of proportion to the changes in renal vascular 
resistance or tubular function in all instances. The 
depression was greatest in the untreated ambula- 
tory state and least in the supine state. There was 
no evidence of sodium or of water retention follow- 
ing oral hexamethonium over a prolonged period 
of time. 


The Renal Hemodynamic Effects of Aramine. 
W. R. Livesay (by invitation) and John H. 
Moyer, Departments of Medicine and Pharma- 
cology, Baylor University College of Medicine, 
Houston. 

Norepinephrine, a peripherally acting vasopressor 
agent, has been found to be effective in the treat- 
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ment of normal volemic shock but evidence of renal 
vasoconstriction has been found. Aramine (a mono- 
hydroxyphenylalkylamine) is also a potent periph- 
erally acting vasopressor agent but the renal 
hemodynamic effects have not been studied. For 
this reason, the blood pressure and the renal hemo- 
dynamic response to Aramine has been studied. 
Glomerular filtration rate (GFR) was measured 
with inulin, and renal plasma flow (RPF) was deter- 
mined by para-aminohippurate clearance. Aramine 
was administered by continuous intravenous in- 
fusion to 8 normal individuals. A concentration of 
15 mg. of Aramine in 500 cc. of isotonic saline was 
used and the rate adjusted so that the blood pres- 
sure was elevated about 40 to 50%. Simultaneous 
electrocardiograms were recorded. 

The vasopressor action of Aramine is prolonged, 
lasting 15 to 40 minutes in contrast to the evanes- 
cent action of norepinephrine following intravenous 
administration, but the pressor action is present as 
long as the infusion continues. It was found that 
with an average increase in mean blood pressure to 
150% of the control there was an average decrease 
in RPF to 85% of the control. The reduction in 
RPF was associated with a slight increase in GFR 
and urine volume. The renal hemodynamic effect 
of norepinephrine was more pronounced. In 11 nor- 
mal patients given norepinephrine infusion it was 
found that with an average mean blood pressure of 
136% of the control level there was a decrease in 
RPF to 60% of the control. However, urine volume 
and GFR were not significantly altered. It is con- 
cluded that with similar degrees of pressor action 
Aramine produces less renal vasoconstriction than 
does norepinephrine. 


Renal Excretion of Creatinine and Inulin. Emanuel 
E. Mandel, and Walter H. Cargill and Florence 
L. Jones (by invitation), Departments of 
Pathology, Medicine and Physiology, Emory 
University School of Medicine, and the Com- 
municable Disease Center, Public Health Serv- 
ice, Federal Security Agency, Atlanta. 

Simultaneous renal clearances of endogenous 
creatinine (Ccr) and inulin (Cry) were determined 
in 11 kidney-normal subjects and 17 patients with 
primary or secondary renal disorders (essential and 
malignant hypertension, pyelonephritis, glomeru- 
lonephritis, lead poisoning, congestive failure, peri- 
tonitis). In some cases, creatinine chromogen (Ccur) 
and p-aminohippurate clearances and the simul- 
taneous extraction ratios for creatinine and inulin 
were also measured. 

In the normal group, the average ratios of 
Cor:Cin (48 clearance periods) and Ccar:Cixn 
(20 periods) were 1.03 and 0.76, and their standard 
deviations +0.11 and +0.065, respectively. The 
abnormal group showed corresponding ratios of 
1.23 (range 0.72-1.83, 74 periods) and 1.29 (range 


0.90-1.86, 39 periods). Oral creatinine adminis- 
tration markedly increased Ccr:Ci, while ‘“Bene- 
mid” had no effect. In congestive failure and peri- 
tonitis, this ratio was below 1.0 despite azotemia. 
When in each of 10 (normal and abnormal) subjects 
the inulin infusion rate was modified to produce 
different plasma inulin plateaus, Cry remained con- 
stant, suggesting—but not proving—absence of 
tubular transfer of inulin. The excretion mechanisms 
for creatinine and inulin normally appear to be quite 
similar but they differ in renal impairment, the 
differences presumably being related to the type of 
lesion. 


Experimental Studies on Acute Azotemia. I. Intesti- 
nal Dialysis in Dogs. C. G. Sutherland (by 
invitation) and W. E. Brown, Department of 
Obstetrics and Gynecology, University of 
Arkansas School of Medicine, Little Rock. 

The utilization of the intestine as a dialyzing 
membrane in the treatment of acute azotemia has 
been reported by many investigators, with varying 
results. 

The experiments, here reported, have been con- 
ducted on over 50 dogs rendered uremic by means 
of a bilateral nephrectomy, thirty-six to sixty hours 
prior to dialysis. Blood urea and hemoglobin levels 
were determined before nephrectomy, before and 
during dialysis at two-hour intervals, up to eight 
hours. In separate experiments, three-quarters of 
the small bowel, and all of the large bowel, were 
lavaged with hypotonic and hypertonic solutions, 
at rates of 500 cc. and 1000 cc. per hour. A con- 
tinuous intravenous infusion of 5% dextrose in 
saline, at the rate of approximately 100 cc. per 
hour, was employed to maintain fluid balance. 
Sections of the intestinal tract were removed at the 
end of the experiment for study. 

Blood hemoglobin levels remained essentially 
constant, suggesting no significant alteration in 
blood volume or concentration. Only hypotonic 
solutions lavaged through the small bowel produced 
a significant and consistent lowering of the blood 
nitrogen concentrations. Charts and diagrams of 
these experiments are presented together with their 
probable clinical significance. 


The Effect of an Increase in the Oncotic Pressure of 
the Plasma on the Excretion of Water and 
Solutes. L. G. Welt and R. G. Petersdorf (by 
invitation), Departments of Internal Medi- 
cine, School of Medicine, University of North 
Carolina, Chapel Hill, and Yale University 
School of Medicine, New Haven. 

Infusions of 25% albumin were administered to 
normal subjects in a steady state of physiologic 
diabetes insipidus and to patients with diabetes 
insipidus. The rate of infusion of albumin was 
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rapid in 4 normals and in the patients with diabetes 
insipidus, and was slow in 4 other normals. These 
infusions promoted an antidiuresis, antisaluresis, 
diminished rate of excretion of urea, augmented rate 
of excretion of potassium, and no significant change 
in creatinine clearance. The antidiuresis, but not the 
antisaluresis, was more intense with the rapid ad- 
ministration of albumin in normal subjects but not 
in the patients with diabetes insipidus. 

Since the antidiureses (1) were unaccompanied 
by decreases in filtration rate, (2) occurred in pa- 


tients with diabetes insipidus, and (3) were always 
associated with an antisaluresis, it is concluded that 
the antidiureses were independent of the secretion 
of the antidiuretic hormone and were probably a 
passive consequence of increased reabsorption of 
salt, presumably in the proximal tubule. The fact 
that the rapid infusion of albumin provoked a more 
intense antidiuresis only in normals and was un- 
associated with a greater antisaluresis suggests that 
this additional antidiuresis may have been due to 
the secretion of antidiuretic hormone. 


LIVER 


Use of an Anion-Cation Exchange Resin and a 
Liberal Diet in Decompensated Hepatic Cir- 
rhosis. Maurice M. Best, University of Louis- 
ville School of Medicine, Louisville. 

Sodium restriction is an effective means of con- 
trolling the formation of ascites and edema occurring 
in cirrhosis of the liver. It is often difficult to main- 
tain patient cooperation following the prolonged use 
of the low-sodium diet. Several investigators have 
reported favorable results using a restricted sodium 
diet and cation exchange resins. It was considered 
pertinent to study the prolonged administration of 
a cation exchange resin and a diet restricted only 
by the elimination of alcohol. 

Nine patients were selected on the basis that they 
had been forming ascites steadily for at least six 
months, requiring repeated paracentesis and mer- 
curial diuretics. Needle biopsy of the liver revealed 
presence of portal cirrhosis in all patients. Maximal 
formation of ascites was indicated in most patients 
by a very low 24-hour urine sodium excretion. An 
anion-cation exchange resin mixture composed of 
59% carboxylic acid resin, 29% potassium salt of 
carboxylic acid resin, and 12% alkyline polyamine 
resin was administered to a total daily dose of 60 


to 70 Gm. Repeated determinations of serum 
sodium, potassium, and calcium revealed no sig- 
nificant derangement during the period of study. A 
mild metabolic acidosis as indicated by lowering of 
serum pH, CO, content and slight elevation of 
serum chloride levels was frequently noted. The 
acidosis was not accompanied by clinical symptoms. 

Two patients died during the period of study 
(esophageal and postoperative hemorrhage). Four 
patients require continuous administration (8 to 
11 months) of the resin to remain free of ascites; 
however, these patients are clinically asymptomatic 
and have required no additional paracentesis. In 
2 patients the ascites has remained completely re- 
absorbed for six months following the completion 
of the diet and resin therapy. One patient required 
the use of a mercurial diuretic in conjunction with 
the resin for control of ascites. 

Serial liver function tests were performed at in- 
tervals throughout the study; 72.2% of these tests 
were abnormal prior to treatment as compared to 
20% abnormal tests at completion of the study. 

Serial needle biopsies of the liver revealed no 
significant changes except for some decrease in intra- 
hepatic fat. 


NEOPLASTIC DISEASE 


A Correlation of Succinic Dehydrogenase Activity 
and Cell Growth: A Histochemical Enzyme 
Study of the Cervix in Pregnancy. Sam W. 
Denham (by invitation) and Alvan G. Foraker, 
Departments of Obstetrics and Gynecology, 
and Pathology, Emory University School of 
Medicine and Grady Memorial Hospital, 
Atlanta. 

Rapid cell growth under physiologic conditions 
was studied by demonstration of succinic dehydro- 
genase activity in cervical biopsies from 55 pregnant 
and 45 nonpregnant women. Previous studies have 
shown close correlation between cellular prolifera- 


tion and intracellular dehydrogenase activity, as 
demonstrated by incubating tissue blocks in neo- 
tetrazolium with an excess of succinate. The only 
qualitative difference between the tissue from preg- 
nant and nonpregnant women was the presence of 
a high level of succinic dehydrogenase activity in 
the decidual cells in biopsies from pregnant women. 
Otherwise, sites and degrees of succinic dehydro- 
genase activity corresponded to regions of cellular 
proliferation seen in conventional sections. Squa- 
mous epithelium of the vaginal portion of the cervix 
showed no difference in pattern of dehydrogenase 
activity in pregnant or nonpregnant women. 
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Virtually all evidence of such enzyme activity was 
limited to the basal layer of the epithelium. Con- 
versely, diffuse dehydrogenase activity through all 
layers was found in cases of marked squamous 
metaplasia and noninvasive squamous cell carcinoma 
in pregnancy, and noninvasive and invasive squa- 
mous cell carcinoma in nonpregnant women. Thus 
the technic does not specifically distinguish neo- 
plasia but appears to bear relationship to growth 
in general, as well as to the rate of performance of 
intrinsic cell function. 


Dihydrotestosterone Therapy of Advanced Mam- 
mary Carcinoma. George C. Escher (introduced 
by J. Burchenal), Memorial Hospital Center for 
Cancer and Allied Diseases, New York. 

Dihydrotestosterone has been on clinical trial as 
an androgen for palliation in advanced mammary 
carcinoma in human females, 45 patients having 
been treated continuously for periods ranging from 

2 weeks to 12 months with a dose of 100 mg. six 

times per week intramuscularly. The data indicate 

that dihydrotestosterone is at least as effective 
against mammary carcinoma as testosterone but is 
approximately one-fourth as androgenic. Metabolic 
balance studies demonstrate that it is protein-ana- 
bolic and that it causes sodium and water retention. 

Also, like testosterone, it causes a rise in RBC, 

hemoglobin and hematocrit. Analysis of objective 

response rates in osseous and soft tissue metastases 
and details on physiologic side-effects will be 
presented. 


Immune Response of Irradiated Cancer Patients to 
Vibrio Metschnikovii Vaccine. EZ. Staten Wynne, 
David B. Hinds, Cora L. Gott, W. O. Russell 
and G. H. Fletcher, Department of Pathology 
(Division of Experimental Pathology) and 
Department of Radiology, The University of 
Texas, M. D. Anderson Hospital for Cancer 
Research, Houston. 

A series of three subcutaneous injections of a 
heat-killed Vibrio metschnikovit vaccine was given 
at weekly intervals to 29 individuals undergoing 
x-ray or radium treatment for malignant neoplastic 
disease, 13 nonirradiated patients with malignant 
neoplastic diseases, and 6 apparently healthy in- 
dividuals. Immune response was measured at in- 
tervals by determining the highest dilution of serum 
causing agglutinated growth of V. metschnikovii in 
an enriched broth medium. Therapeutic doses of 
x-irradiation ranged from 515r for spleen or total 
body irradiation to 20, 8506r for the sum of skin 
doses given to all portals, and dosages with radium 
ranged from 5,470 to 12,500 mgh. 

Intensive scattergraph analyses of the data ob- 
tained by the “growth agglutination” technic failed 
to reveal detectable differences in response in the 
3 groups studied. However, since the production of 
bacterial agglutinins may not invariably parallel 
resistance to infection, it should not be concluded 
that the entire immunologic defense mechanism is 
necessarily unaffected by high doses of therapeutic 
irradiation. 


RESPIRATORY SYSTEM 


A Simple Open Circuit Method for Determining 
Residual Capacity Using Helium. EF. Blair, 
K. R. Frayser and J. B. Hickam, Department 
of Medicine, Duke University School of Medi- 
cine, Durham. 

The determination of residual air has become 
established as a significant procedure in the study 
of lung function. Knowledge of this subdivision of 
lung volume is useful in defining the changes conse- 
quent on pulmonary parenchymal disease and ob- 
structive disorders of the bronchial tree. The meas- 
urement is also of value in estimating pulmonary 
changes following surgery. 

Present methods of measuring residual air have 
the disadvantages of complexity in procedure, 
apparatus, or analysis. The present method com- 
bines the operative simplicity and theoretic advan- 


tages of an open circuit technic with the ease of 
thermal conductivity gas analysis. The procedure 
entails continuous inhalation of a 50% helium- 
50% oxygen mixture for 15 minutes to achieve 
gaseous equilibrium, followed by a “wash-out” 
period of 7 minutes on tank oxygen. During the 
latter period all expired gas is collected in a large 
Douglas bag. The helium concentration of this 
sample is measured by a simple commercial kathar- 
ometer and the bag volume by a spirometer or gas 
meter. 

The values obtained are in good agreement with 
published data in both normal and abnormal states. 
The method appears to be satisfactorily accurate 
and is inexpensive in terms of equipment and 
analytic time. 
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BLOOD 


Triethylene Melamine in Polycythemia Vera; a 
Therapeutic Trial. Rose Ruth Ellison, Victor 
Ginsberg and Janet Watson, Department of 
Medicine, State University of New York, 
Brooklyn. 

The effect of triethylene melamine (TEM) has 
been studied in 7 patients with polycythemia vera. 
TEM (2, 4, 6 triethylenimino-s-triazine) is chemi- 
cally similar to the nitrogen mustards as is its 
therapeutic spectrum. TEM has been found to be 
effective when administered orally. 

The patients reported in this study were followed 
for five to ten months in the outpatient department. 
They received 20 mg. TEM (5 mg. O.D. x 4) in the 
initial course. Further dosage then varied from 10 
to 20 mg. with the dose and frequency of adminis- 
tration depending on the response to therapy. 

Of the 7 patients followed, one had severe nausea 
and vomiting requiring hospitalization and _pre- 
venting further therapy with TEM. This patient 
showed no response to therapy. Of the other 6 pa- 
tients, all showed hematologic improvement with 
significant fall in the hematocrit and white blood 
cell count. Three of these 6 patients had a definite 
decrease in symptoms, 2 others had a slight decrease. 
Three had hepatosplenomegaly at the start of 
therapy; all 3 showed a decrease in the size of the 
liver and spleen, and in 2 patients these organs were 
no longer palpable after therapy. These results seem 
sufficiently promising to warrant further investiga- 
tion. 


Studies on Cobra Venom Hemolysis: The Activat- 
ing Property of the Serum of Pregnant Women 
and the Inhibiting Property of the Serum of 
Newborn. H. Lehndorff and Margaret J. Gian- 


nini (introduced by A. Leonard Luhby), De- 
partment of Pediatrics, New York Medical 
College, New York. 

Sera of pregnant women possess the faculty of 
activating the hemolysis of horse erythrocytes by 
cobra venom. The activating factor is not present 
in the serum of nonpregnant women, healthy male 
adults or in newborn serum. The activating factor 
can be demonstrated by the cobra venom test in a 
few cases at the end of the second month of preg- 
nancy; from the fifth month on, it is positive in 
100% of the cases. It is demonstrable during labor 
and for about six weeks after delivery. The activat- 
ing potency of pregnant serum is very high, in some 
cases even in dilutions of 1:100. 

Sera of the newborn never activated cobra venom 
hemolysis. Experimental evidence points to an in- 
hibiting substance present in the serum of the cord 
blood. 

Hemolytic activating potency has been observed 
in sera of a number of cases with disturbances of 
lipoid metabolism, such as diabetes, nephrosis, and 
in various chronic infections, syphilis, tuberculosis 
and also in acute febrile conditions. The reactions 
are inconstant and incomplete. 

There is a striking parallelism between the activat- 
ing potency of pregnant serum and the gradual in- 
crease of lipoids in the plasma during gestation. 
Experimental evidence suggests that phospholipids 
are concerned in this mechanism. 


Observations on the Role of “Selective Sequestra- 
tion” of Platelets by the Spleen in Idiopathic 
Thrombocytopenic Purpura (I.T.P.). Mario 
Stefanini and (by invitation) Jyctt B. Chatter- 
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jea and William Dameshek, Joseph H. Pratt 
and New England Center Hospitals, and Tufts 
College Medical School, Boston. 

In 15 cases of acute and chronic I.T.P. the follow- 
ing observations were performed at operation: (a) 
Platelet count and platelet activity in splenic arte- 
rial and venous blood. No significant differences 
were observed. (b) Platelet count in peripheral and 
splenic pulp blood. Differences observed appeared 
consistent with changes in hematocrit. Similar re- 
sults were obtained in congenital spherocytosis or 
even in normal spleens removed during surgical 
procedures (gastrectomy, nephrectomy). (c) Plate- 
let count in splenic arterial and venous blood at 
various intervals after injection through the anti- 
cubital vein of platelet-rich polycythemic blood 


(10 ml./Kg.). Practically identical platelet counts 
were obtained. (d) Platelet count in splenic venous 
blood at various intervals after injection of plate- 
let-rich polycythemic blood or plasma directly into 
the splenic artery. No reduction in platelet level of 
the injected blood reaching the splenic vein was 
noted. All patients studied responded to sple- 
nectomy. 

The experiments discussed are individually open 
to criticism. When, however, they are considered 
collectively, the body of evidence denies that any 
“selective sequestration” of platelets by the spleen 
occurred in I.T.P., at least in the patients studied. 
This limitation is necessary, since individual cases 
of I.T.P. may be due to widely different patho- 
genetic mechanisms. 


CARDIOVASCULAR SYSTEM 


A Study of Reflex Venomotor Reactions in Man. 
J. J. Duggan, V. L. Love and R. H. Lyons, 
Syracuse. 

Under usual conditions, the larger part of the 
total blood volume lies within veins. Many of these 
veins are provided with smooth muscle and auto- 
nomic innervation. The potential significance of a 
variable venomotor tone in circulatory homeostasis 
has been noted by many observers, but specifically 
venomotor reactions have been difficult to demon- 
strate in the human. 

By the use of simple clamps, we have been able 
temporarily to isolate a segment of forearm vein 
from the circulation so that change in pressure 
within the segment measures change in venous tone. 
Reflex venoconstriction was elicited by inspiration 
against resistance, immersion of the opposite hand 
in ice water, rebreathing of a 5% CO: mixture, and 
voluntary hyperventilation. The effect of apprehen- 
sion was observed on occasion. 

Reflex venoconstriction could be blocked by pro- 
caine infiltration around the vein proximal to the 
segment being studied, by the administration of 
tetraethylammonia, and sometimes by stellate 
block. These results indicate that efferent venomotor 
fibers traverse autonomic ganglia and follow periph- 
eral sympathetic pathways. The magnitude of 
the response obtained, which sometimes reached a 
pressure rise of 50 mm. Hg in relatively poorly 
muscled veins, supports the concept that neurogenic 
venomotor reactions may be quantitatively signifi- 
cant in circulatory adjustments. 


Tridirectional Ballistocardiography: A Method for 
Simultaneously Recording Ballistic Motions in 
Three Directions from a Single Body Area. 


John N. Edson, Robert Dickes and Gerald H. 
Flamm, Psychosomatic Service of the Psychia- 
try Department of the State University of New 
York at New York City, College of Medicine, 
Kings County Hospital, Brooklyn. 

An electromagnetic ballistocardiograph, not pre- 
viously described, has been developed which allows 
simultaneous recording of motion in three planes: 
longitudinal (cephalo-caudad), lateral and antero- 
posterior. Instrument-body contact is made at the 
interscapular area. The apparatus has been so con- 
structed as to permit rotation on an antero-posterior 
axis, thus affording serial recordings of motion in 
other directions. It is also adapted to record ballistic 
variations due to change in position of the subject. 
A description of the instrument will be presented. 

We have used a Grass multichannel instrument to 
record simultaneous tracings of a head-placed 
ballistocardiograph, 8 pneumograph, an electro- 
cardiograph and the tridirectional ballistocardio- 
graph. A preliminary survey of normal subjects 
indicates that tracings from the interscapular area 
differ in configuration and timing from typical 
ballistocardiograms. These differences are related 
to the timing, force and direction of the impact 
wave of the blood ejected into the great vessels. 
Evidence is also present that variation in ballistic 
patterns in normal subjects is related to variation 
in the position of the heart. There is reason to be- 
lieve that tridirectional simultaneous tracings may 
be used to afford further understanding of the 
physiologic significance of the ballistic complexes. 
Separation of body ballistic motion into three planes 
will also permit further analysis of clinical cardio- 
vascular abnormalities. 
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Continuous Treatment of Severe Hypertension with 
Hexamethonium. Edward D. Freis and Frank 
A. Finnerty, Jr., Washington. 

Hexamethonium has been administered subcu- 
taneously two to three times per day to 14 patients 
with malignant hypertension. Four cases with ad- 
vanced renal failure died of progressive uremia de- 
spite reduction of blood pressure. Another patient 
died suddenly of a myocardial infarction after ap- 
parent recovery from the malignant phase. The 
remaining 9 cases all have exhibited reversion of 
grade IV to grade I or II changes in the optic fundi. 
Average diastolic blood pressures have been reduced 
to below 120 mm. Hg. In 4 patients with moderate 
elevations of blood NPN the azotemia has cleared 
despite normal protein intake. Signs and symptoms 
of congestive heart failure when present have either 
markedly improved or have disappeared. These 
favorable responses have been maintained over 
periods of 6 to 11 months of continuous treatment. 
Severe hypertension without neuroretinopathy also 
has responded in more than 75% of cases, including 
2 patients who had previous transthoracic sym- 
pathectomy. 

The technics of administering dosages, combat- 
ting side effects and overcoming tolerance will be 
discussed. Although far from ideal, hexamethonium 
appears to afford the most effective chemotherapy 
of severe hypertension available today. 


Endogenous Water Shift Producing Congestive 
Failure in Cortisone-Treated Rheumatic Car- 
ditis. Irving G. Kroop and S. R. Slater, Depart- 
ment of Cardiovascular Research, Jewish Sani- 
tarium and Hospital for Chronic Diseases, 
Brooklyn. 

Observations on fluid and electrolyte changes 
were made in 3 children with acute rheumatic car- 
ditis treated with 200 mg. of oral cortisone daily. 
Unrestricted fluid intake and a 200-300 mg. low- 
sodium diet were instituted. Despite marked clinical 
improvement and an insignificant variation in body 
weight, all patients developed distended neck veins, 
hepatomegaly, and ascites within seven to eleven 
days. A fourth child, without carditis, did not de- 
velop failure. Compared to “dry” admission weight, 
the body weight was constant in one patient, minus 
0.1 Kg. and plus 0.2 Kg. in the other 2. Despite 
congestive failure, urine output (1000-1850 cc./24 
hours) and sodium excretion (85 and 91 mEq./24 
hours) were good. The blood electrolytes were normal 
except for hypochloremia (97 to 89 mEq./L.) in 
1 patient, and a slight fall in sodium (150 to 136 
and 139 mEq./L.) in 2 patients. 

These observations of congestive failure in the 
absence of significant weight gain contribute further 
evidence that (1) cortisone may stimulate a shift 


of water from the cells into the extracellular compart- 
ment, (2) the associated increase in blood volume 
may produce congestive failure in the presence of 
myocardial damage, and (3) the maintenance of 
serum electrolyte concentrations presupposes a shift 
of intracellular electrolyte. 


The Dual Displacement and Velocity Ballistocardio- 
graph Apparatus. Leon Pordy, Kenneth Chesky, 
Arthur M. Master, Robert Taymor and Marvin 
Moser, Mount Sinai Hospital, New York. 

Ballistocardiography has been converted into a 
practical routine clinical procedure with the intro- 
duction of the simple direct body type apparatus 
by Dock and Taubman. The value of this procedure 
has been established empirically on the qualitative 
appearance of the component waves of the ballisto- 
cardiographic tracings. One of us (L.P.) has devised 
a standardized dual ballistocardiographic apparatus, 
modified after Dock, for recording simultaneous or 
successive displacement (photoelectric) velocity 
(electromagnetic) tracings with a single setting of 
the transmitting bar on the shins. 

Simultaneous ballistocardiographs taken in this 
manner show marked qualitative differences be- 
tween the photoelectric and electromagnetic records, 
especially in regards to diastolic as well as the I 
waves. 

The technic for establishing reproducible stand- 
ardized conditions for ballistocardiographic tracings 
is described. The apparatus permits introduction 
of a respiratory filter for photoelectric tracings as 
weli as simultaneous electrocardiograms for timing 
purposes by a simple switch arrangement. The dual 
displacement and velocity ballistocardiograph appa- 
ratus is presented as a practical, portable and stand- 
ard instrument for routine recording of the Dock 
type direct ballistocardiogram. 


Value of Newer Diagnostic Tests for Coronary Ar- 
tery Disorders in the Patient with Chest Pain 
and a Normal Electrocardiogram. Seymour H. 
Rinzler, Cardiovascular Research Unit, Beth 
Israel Hospital, New York. 

The ballistocardiogram, the exercise tolerance 
test, the level of serum lipoprotein of the S; 10-20 
class (Gofman), the phospholipid/total cholesterol 
ratio and the uric acid ratio (Gertler, Garn and 
Levine) were studied in part or all in 12 male pa- 
tients (37 to 54 years, average 46) who presented a 
history suggestive of angina pectoris or recent myo- 
cardial infarction but with normal cardiac physical 
findings and normal 12-lead electrocardiograms. 

One patient had an abnormal ballistocardiogram 
and exercise tolerance test. His Gofman test was 
abnormal. Two patients had abnormal ballisto- 
cardiograms but normal exercise tolerance tests. 
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Their Gofman tests were abnormal. One phospho- 
lipid/total cholesterol ratio was normal and one 
abnormal. Both uric acid ratios were normal. The 
9 remaining patients had normal ballistocardio- 
grams. Seven had exercise tolerance tests performed 
and these were all normal. Seven of the Gofman 
tests were abnormal; two, normal. In 6 of these 9 
patients, the phospholipid/totel cholesterol and 
uric acid ratios were obtained. The phospholipid/ 
total cholesterol was normal in 4 and abnormal in 
2. The uric acid ratio was normal in 3 and abnormal 
in 3. In only one instance were both abnormal in 
the same patient. One patient with a normal Gofman 
test had a normal phospholipid/total cholesterol 
ratio and an abnormal uric acid ratio. 

No consistent correlation was noted between the 
functional and biochemical tests or even among the 
latter. The biochemical tests, however, were ab- 
normal in a greater percentage of patients than the 
functional tests. but the former only indicate athero- 
sclerotic activity and from our findings can be used 
only as indirect but not conclusive evidence that 
the chest pain in a particular patient is due to a 
coronary artery disorder. 


The Ventricular Complex of the Ballistocardio- 
gram. O. Tannenbaum (by invitation), J. A. 
Schack and H. Vesell (by invitation), Cardio- 
graphic Laboratory, Beth Israel Hospital, 
New York. 

The temporal relationships of the various waves 
of the ballistocardiogram have been studied by 
means of simultaneously recorded electrocardio- 
grams, femoral pulses, and electrokymograms of 
the great vessels and heart chambers. A modifica- 
tion of the Dock type of electromagnetic, undamped, 
direct ballistocardiograph has been employed in 
this study of 23 normal individuals. 

The peak of the H wave has been found to occur 
at the time of onset of rapid ejection into the great 
vessels. The foot of the H wave precedes the be- 
ginning of rapid ejection by an average of 0.02 sec- 
onds. Thus the H stroke may represent displace- 
ment brought about by the isometric contraction 
of the ventricles plus early ejection. 

The total duration of mechanical systole in the 
great vessels has been found to correspond closely to 
the H-L interval. The nadir of the L wave is most 
often coincident with the dicrotic notch of the aorta 
and/or the pulmonary artery electrokymogram. 

Thus the H I J K L complex of the ballistocardio- 
gram appears to be entirely related to the events of 
ventricular systole. The M, N, and O waves repre- 
sent after-waves occurring during diastole. 


The Behavior of the Cranial and Conjunctival Ves- 
sels in Patients Subject to Vascular Headache: 
An Experimental Study. M. Martin Tunis, 


Robert G. Clark, Richard E. Lee and Harold 
G. Wolff, Departments of Medicine (Neurol- 
ogy) and Psychiatry, Cornell University Medi- 
cal College and the New York Hospital, New 
York, and The Public Health Service, Federal 
Security Agency, National Institutes of Health, 
Bethesda. 

A new and relatively simple method has been 
applied to the study of the behavior of the cranial 
arteries. The method utilizes the Sanborn Direct- 
Writing Portable Visocardiette with the pulse wave 
attachments and is described in detail elsewhere. 
Changes in the amplitude of the pulse wave are 
indicative of changes in the degree of distention of 
a blood vessel. 

Comparable (intermittent and continuous) cranial 
artery pulse wave tracings were recorded over 
periods of a few hours to several days in 20 patients 
subject to vascular headache. The tracings demon- 
strated that following the onset of vascular head- 
ache, progressive distention of the involved vessel 
was associated with increasing intensity of pain. 
As the attack subsided and pain intensity dimin- 
ished, the vessel returned to its nondistended state. 

Fluctuations in the magnitude of cranial artery 
distention closely paralleled changing intensities of 
pain in the unilateral headache and in bilateral 
headache that shifted in intensity from side to side. 

Cranial artery pulse waves recorded from subjects 
who “never had headache” exhibited little altera- 
tion in amplitude following violent exercise or during 
frustrating and threatening interviews. By contrast, 
10 patients subject to vascular headache exhibited 
a prompt increase in pulse wave amplitude during 
discussions of stressful life situations. On numerous 
occasions there soon followed an attack of unilateral 
migraine headache, the amplitude of pulsations in- 
creasing as intensity of head pain increased. 

The mechanism of action of various therapeutic 
agents appears to be a “constrictive” effect on the 
involved vessel: diminished amplitude of cranial 
artery pulse waves has been noted to accompany 
diminished headache intensity following the adminis- 
tration of ergotamine tartrate, ACTH and normal 
saline placebo. 

Photomicrographic studies of the bulbar con- 
junctivae by means of a slitlamp, in 8 cases, indicate 
that the conjunctival arterioles, venules and capil- 
laries are markedly increased in diameter in the eye 
on the homolateral side during unilateral vascular 
headache. Marked slowing of the blood flow in 
these vessels was also noted. It is suggested that 
such changes in the vascular bed adjacent to the 
vessels involved in headache may predispose to 
intracranial or extracranial vascular accidents. 

A “spontaneous” hematoma 4 cm. x 5 cm. in size, 
in the region of the left temporal artery, occurred 
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in one patient during a left-sided vascular headache. 
Photographs are presented depicting the develop- 
ment of the hematoma: prior to the occurrence of 
swelling, blue-black discoloration two hours later, 
maximum size 6 hours later and healing 5 days 
later. 


Effect of Digitoxin on the Electrocardiogram’ 
Robert E. Westlake, William A. Schiess, Irving 
Ershler and Gin-Chi Chiu, Syracuse. 

The electrocardiographic tracings of 40 normal 
young people given a digitalis preparation were 
studied. Twenty other normal young people were 
given a placebo and their tracings studied. The 
electrocardiograms of 20 patients who were digital- 
ized for cardiac decompensation were examined also. 


ENDOCRINE GLANDS 


Interpretation of The Histamine Test in Pheochro- 
mocytoma. Douglas Chandler and Lloyd T. 
Iseri, Department of Medicine, Wayne Uni- 
versity College of Medicine, Detroit. 

Two cases, giving confusing results of the hista- 
mine test, were encountered and investigated. 

The first case (L. G.) had paroxysmal sweating, 
nervousness and headaches with chronic malaise 
and weakness. Hypermetabolism and hyperglycemic 
glucose tolerance were present. The histamine test 
was negative. Etamon test was positive and this 
was blocked by a previous Regitine injection. 
Etamon probably potentiated circulating epineph- 
rine. The false negative histamine test was sup- 
posedly due to small quantity of pressor amines 
found in the pheochromocytoma removed by 
surgery. 

The second case (C. W.) had attacks of hyper- 
tension and pulmonary edema, controlled partly 
by oral Regitine. Slightly protracted hyperglycemic 
glucose tolerance but no hypermetabolism was 
present. A “positive” histamine test, which at one 
time caused pulmonary edema, was blocked by 
either Regitine or Benzodioxane when these were 
given first. During an attack of pulmonary edema, 
6 mg. of Regitine intravenously was only minimally 
effective. A positive cold pressor test was blocked 
by amytal, but not by Regitine. Plasma epinephrine 
was 1.5 y4g.% and nor-epinephrine, 0% during a 
remission, but were 1.0 and 6.0 mg.%, respectively, 
during a hypertensive phase, which occurred imme- 
diately postoperatively. A small adrenal tumor re- 
moved at surgery proved not to be a pheochromo- 
cytoma. The interpretation of the histamine test 
in this case remains a problem. 


In the normals, changes in the PR interval and 
heart rate were related to one another but not to 
the drug. Negative changes in T wave height were 
significantly related to the drug in both normal and 
decompensated subjects. The QT, was significantly 
shortened in normal subjects but not in the patients 
digitalized for failure. Premature beats were found 
in 2 of the 40 normals before digitalis and in 5 after 
the drug. Two of the 20 patients showed ectopic foci 
after digitalis. ST junction displacement was seen 
in only 4 of 40 normal subjects and was upward in 
3 of the 4. Five patients showed ST junction changes, 
4 of which were downward, 1 upward. One normal 
showed abnormal AV conduction of the Wolff- 
Parkinson-White type after digitalization. 


AND METABOLISM 


Use of Tapazole to Increase I'*! Concentration in 
Euthyroid Subjects. B. J. Duffy, Jr., Univer- 
sity of Rochester School of Medicine and 
Dentistry, Rochester. 

The anti-thyroid drug 1-methyl-2-mercaptoimida- 
zole (Tapazole, Lilly) was administered to 15 pa- 
tients with normal thyroid function. The thyroidal 
concentration of I'*! was determined before and 
48 hours after discontinuing Tapazole. The I! 
concentration was increased an average of 28% in 
12 of the 15 patients after one month of 45-60 
mg./day of Tapazole. There was no palpable in- 
crease in goiter and no alteration of clinical thyroid 
activity. PBI determinations in 2 patients were 
unchanged. The use of potassium thiocyanate to 
reduce the increased I’ concentration was un- 
successful in 2 cases. The implications of these find- 
ings in thyroid physiology and treatment will be 
discussed. 


Penetration of Sodium and Water into Bone Matrix 
as Measured with Radiosodium and D.,0O. 
I. S. Edelman, A. H. James and F. D. Moore, 
Peter Bent Brigham Hospital and the Harvard 
Medical School, Boston. 

Recent studies indicate that in an average (70 
Kg.) adult, there is approximately 1700 mEq. of 
Na and approximately 4 liters of water in bone. 
Studies on the penetration of radiosodium and D,O 
into bone matrix were carried out as a preliminary 
to determining the availability of these stores for 
use in metabolic emergencies. 

In 7 dogs and 1 human, blood and bone biopsies 
were obtained over a 50-hour period after intra- 
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venous administration of isotonic Na*‘Cl. The ratio 
of the specific activity in bone to that in serum is a 
measure of the fraction of the element exchanged. 
Biopsies of rib, skull and femur showed that 40 to 
55% of bone sodium exchanges in the first 3 to 24 
hours. Further studies were carried out in 2 dogs 
injected with Na* (T3¢ = 3.0 yrs.) and maintained 


on rice diets. Serial bone biopsies over a four-week 
period did not yield any further exchange. These 
data demonstrate that a large fraction (approxi- 
mately 55%) of bone sodium is bound in matrix. 
Similar studies being carried out with D.O indicate 
rapid penetration of the tracer with exchange 
equilibrium occurring in about four hours. 


GASTROINTESTINAL SYSTEM 


Serum Alkaline Phosphatase Studies in Experi- 
mental Acute Pancreatitis. Harry Shay, S. A. 
Komorov, Herman Siplet (by invitation) and 
Stanley H. Lorber, Samuel S. Fels Research 
Institute, Temple University Medical School, 
Philadelphia. 

Clinical experience with a case of acute pancrea- 
titis in which an elevated serum alkaline phospha- 
tase developed early in the course and was main- 
tained, even though some initial jaundice diminished, 
until the death of the patient 3 weeks later prompted 
this investigation. 

Twenty-four dogs in whom serum amylase, alka- 
line phosphatase and bilirubin levels were deter- 
mined three or more times were subjected to one of 
the following procedures: (1) Ligation of pancreatic 
ducts alone. (2) Ligation of all pancreatic ducts— 


injection of gall bladder bile into main pancreatic 
duct before tying. (3) Ligation of main pancreatic 
duct and injection of gall bladder bile into duct 
before tying. Serum chemical studies were done at 
frequent intervals until the animal died or was 
sacrificed. 

Results indicate that the serum alkaline phospha- 
tase may become elevated, at times markedly, in 
experimental acute pancreatitis in the dog in the 
absence of elevation of serum bilirubin; that the 
elevation in general parallels that of the serum 
amylase but may remain elevated for some time after 
the amylase has returned to normal in recovery. In 
a limited clinical application in acute pancreatitis 
thus far, the elevation of serum alkaline phospha- 
tase observed warrants further investigation, espe- 
cially in those cases seen without jaundice. 


INFECTIOUS DISEASES AND ANTIBIOTICS 


Abnormal Liver Function Tests during Intra-arterial 
Aureomycin Administration. Jeanne C. Bate- 
man, George Washington University Cancer 
Clinic, Washington. 

Intravenously administered Aureomycin has been 
reported by Lepper et al. to produce serial changes 
in hepatic function tests. In the past six months, 
buffered Aureomycin glycinate has been adminis- 
tered intra-arterially by means of indwelling poly- 
ethylene catheters to the area of tumor site in 20 pa- 
tients with far advanced neoplastic disease. Total 
dose ranged from 4.5 to 64 Gm. (average 25.4) given 
in 4 to 61 days (average 16). When compared to 
pretreatment studies the following effects on 
hepatic function tests were noted: (1) Prothrombin 
time, minimal prolongation. (2) Cephalin floccula- 
tion, no significant change. (3) Bromsulfalein, 
marked retention (highest 71%). (4) Thymol 
turbidity, increase during treatment (highest 13.5 
units). (5) Icteric index, marked increase (up to 
100). (6) Quantitative bilirubin, increase in both 
direct and indirect components. (7) Nonprotein 
nitrogen levels rose consistently, and to an alarming 
degree in some patients. (8) Blood urea nitrogen 
levels usually changed in proportion to N.P.N. 


(9) Urinary urobilinogen was consistently within 
normal limits and in only 2 patients could bili- 
rubinemia be demonstrated. 

Marked clinical jaundice appeared in every pa- 
tient when therapy was prolonged. With discontinu- 
ance of treatment there was rapid reversion toward 
normal values in all tests except for quantitative 
bilirubin and thymol turbidity determinations 
which lagged. Pathologic changes in livers and kid- 
neys of 4 patients who died during therapy were 
variable and will be described. Death in 3 patients 
appeared to be due to “hepato-renal’’ failure. Ade- 
quate nutritional intake invariably protected the 
patient. 


Treatment of Pulmonary Actinomycosis with Chloro- 
mycetin. M. L. Littman (introduced by A. 
Leonard Luhby), Department of Bacteriology, 
New York Medical College, Flower and Fifth 
Avenue Hospitals, New York. 

Susceptibility in vitro of Actinomyces bovis, etio- 
logic agent of bovine actinomycosis, to Chloromy- 
cetin was demonstrated by McLean and co-workers 
in 1949 (J. Clin. Investigation 28: 953). This was also 
found in Actinomyces israeli, agent of the human 
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disease, by Littman, Phillips and Fusillo (Am. J. 
Clin. Path. 20: 1076, 1950). Six strains of A. israeli 
were inhibited by concentrations of Chloromycetin 
ranging from 1 to 3 ug/ml. 

The first patient with pulmonary actinomycosis 
successfully treated with Chloromycetin was that 
of Littman, Paul and Fusillo (J.A.M.A., 1951), a 
46-year-old white male with pyorrhea and gum 
abscesses who developed abdominal and chest pain 
and foul, copious sputum. Fluoroscopy and roent- 
genograms revealed a loculated, actinomycotic 
empyema cavity in the right medial posterior lung 


field. Lipiodol instillation demonstrated a broncho- 
pleural fistula. The empyema cavity was aspirated 
and its contents replaced with a sterile suspension 
of crystalline Chloromycetin. Oral Chloromycetin 
in dosage of 750 mg. every four hours was adminis- 
tered for 62 days and supplemented with vitamins, 
high protein and high caloric diet. The patient be- 
came afebrile by the fourth day of therapy and 
demonstrated clear lung fields by the fortieth day. 
He was discharged asymptomatic and afebrile after 
62 days of hospitalization. 


KIDNEY AND URINARY SYSTEM 


Some Observations on the Use of Hypertonic 
Sodium Lactate in Chronic Renal Disease: A 
Preliminary Report. Richard A. Neubauer and 
Reno R. Porter, Richmond. 

Severe acidosis and uremia in chronic renal dis- 
ease often present a serious problem in manage- 
ment. Two cases of chronic glomerulo-nephritis 
and 1 case of advanced pyelonephritis have been 
treated with large doses of hypertonic sodium lac- 
tate intravenously and orally with interesting chemi- 
cal and clinical results. This was attempted in view 
of recent biopsy analysis of muscle which showed 
probable intracellular chloride in chronic renal dis- 
ease and because of the facilitation of chloride excre- 
tion by excess bicarbonate. Primary clinical indica- 
tions for its use were the acidosis and the terminal 
condition of the cases. Hypertonic solutions were 
used in edematous and nonedematous cases because 
of its possible large volume of distribution (54 body 
weight for sodium bicarbonate). 

All cases showed rapid and progressive clinical 
improvement with dramatic reduction in the urea 
nitrogen (at times associated with decreased urinary 
output) and elevations of the CO2. The urea nitrogen 
retention seemed to bear an inverse relationship 
to the administered sodium lactate. The cases 
treated were all rehabilitated completely, and in- 
definite maintenance therapy appeared necessary. 


Blood pressure changes were questionable in 1 case. 
This patient on continued treatment showed a very 
mild elevation but had a drop in urea nitrogen from 
237 to 11 mg.% within one month. Another case 
completely cleared generalized edema while retain- 
ing 2000 mEq. of sodium in 5 days. 

The therapeutic indications and some theoretic 
considerations will be discussed. Supportive meas- 
ures of potassium, calcium in amphojel, and diet 
will be mentioned. No case was thought to be a true 
salt-loosing nephritis. 


Hypertension Relieved by Unilateral Nephrectomy: 
A Case Report. George H. Reifenstein, Syracuse. 
A patient 50 years of age was first seen at a time 
when he had a normal blood pressure and pyelo- 
nephritis. Three and one-half years later he was seen 
with hypertensive symptoms, accompanied by 
marked hypertension which was not relieved by 
sedation or by other measures which relieve tem- 
porary hypertension. Benzodioxane tests showed a 
normal response. In the course of this study there 
was evidence of nonfunction of one kidney. Follow- 
ing removal of this kidney his blood pressure 
dramatically dropped to normal. During the ten 
months since this kidney was removed the patient 
has been seen frequently and has always had a 
normal level of blood pressure. 


LIVER 


The Asymptomatic Carrier State in Infectious 
(Viral) Hepatitis. J. Edward Berk, and Joseph 
Stokes Jr., Miles Drake, Leonard L. Malamut, 
Richard B. Capps and Werner Henle (by invi- 
tation), Fels Research Institute, Temple Uni- 
versity School of Medicine, Philadelphia. 

Accumulated knowledge regarding the epidemiol- 
ogy of serum-transmitted viral hepatitis strongly 
suggests the existence of a carrier state in this dis- 
ease. To date, however, no long-term asymptomatic 
carrier has been demonstrated. This report is con- 





cerned with clinical observations and experimental 
studies in 2 subjects, establishing for the first time 
the existence of asymptomatic carriers of infectious 
hepatitis. 

The first subject, a professional blood donor, was 
a chronic alcoholic with demonstrated liver disease. 
He was entirely asymptomatic, had never been 
jaundiced and denied any earlier episode suggestive 
of infectious hepatitis. Four of a group of 12 patients 
who had survived 40 or more days after transfusion 
with his blood were found to have developed hepa- 
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titis with jaundice. Blood obtained from this donor 
approximately three and one-half years after the 
first of these cases of serum hepatitis had received 
a transfusion of his blood produced hepatitis when 
inoculated into a group of susceptible human volun- 
teers. 

The second subject was also entirely asympto- 
matic. She gave no history of previous hepatitis 
and there was no evidence of hepatic derangement 
on examination. Two months after delivery her 
baby developed hepatitis which eventually ended 
fatally. Blood obtained from the mother nine 
months postpartum and again two years later proved 
capable of inducing hepatitis when inoculated into 
susceptible human volunteers. 

These data emphasize the need for an effective 
method of inactivating hepatitis virus in donor 
blood, since no suitable means of clinically detecting 
carriers is currently available. 


The Plasma Antithrombin Titer in Acute Hepatic 
Insufficiency. Irving Innerfield, Alfred Angrist 
and J. W. Benjamin, Departments of Physiol- 
ogy and Pathology, New York Medical College, 
Flower-Fifth Avenue Hospital, New York. 

Liver function studies often fail to accurately 
reflect such critical variables as the duration, magni- 
tude, and severity of disturbance. 

A functional test specifically applicable in cases 
of severe liver cell damage should therefore prove 
valuable. The plasma antithrombin titer was deter- 
mined in a series consisting of 85 liver patients in 
varying stages of involvement. Significant depres- 
sion in plasma antithrombin titer was encountered 
particularly during the stage of severe hepatic in- 
sufficiency. 

The patients were grouped according to the sever- 
ity of their respective clinical states at the time of 
study. The 41 patients in Group I had never shown 
evidence of hepatic decompensation. In each of 
these patients the plasma antithrombin titer was 
normal. Twenty-five patients in Group II were in 
the stage of moderate to severe hepatic decompensa- 
tion. Three of these patients had moderately de- 
pressed antithrombin titers; the remainder were 
normal. The 19 patients in Group III were in the 
stage of hepatic insufficiency characterized by 
jaundice, ascites, wasting, and in some instances, 
coma. In each of these 19 patients, the plasma anti- 
thrombin titers were exceedingly low. There were 


no significant changes in the pattern of conventional 
liver function studies in group II as compared with 
group III. 

In summary, the plasma antithrombin titer pro- 
vided a reliable criterion for evaluating extensive 
liver cell damage, and for testing quantitatively the 
effectiveness of various therapeutic measures in 
combating the metabolic disturbances induced by 
acute hepatic insufficiency. 


Pneumoperitoneum in the Preoperative Preparation 
of the Dog for a Portocaval Vein Anastomosis. 
Bernard Maisel and Kenneth K. L. Hui, De- 
partment of Surgery, Cornell University Medi- 
cal College and New York Hospital, New York. 

Portocaval anastomosis for the relief of portal 
hypertension has been readily carried out through a 
combined thoracoabdominal incision that includes 
division of the costal arch and the diaphragm. This 
type of operative approach to the portal vein and 
vena cava at the porta hepatis necessarily prolongs 
the operating time, and the pulmonary complica- 
tions are somewhat higher than might be expected 
if this type of vein anastomosis were done entirely 
through the abdomen. 

Pneumoperitoneum induced in dogs two weeks 
prior to operation elevated the diaphragms and 
produced a ptosis of the stomach, liver, spleen, and 
other viscera from beneath the costal margin, and a 
stretching of the subdiaphragmatic portion of the 
inferior vena cava. As a result of these changes, 
when the abdomen was entered through a right 
subcostal incision the liver was readily displaced 
from the operative field at the porta hepatis by tilt- 
ing it into the space beneath the elevated and 
stretched diaphragms. The abdominal viscera were 
easily displaced into the left side of the peritoneal 
cavity and into the pelvis as a result of the enlarged 
peritoneal cavity consequent to the stretched ab- 
dominal wall. After incising the posterior perito- 
neum, the vena cava was easily lifted into the 
abdominal operative field to complete a side-to-side 
portocaval anastomosis. The operating time and 
technical difficulty of this operation done after 
pneumoperitoneum had been induced in dogs was 
infinitely less than was encountered in a similar type 
of procedure done through either the thoracoab- 
dominal incision or the abdominal incision in dogs 
not previously prepared with a pneumoperitoneum. 


NEOPLASTIC DISEASE 


The Relationship of Trichomonas Infestations to 
False Diagnoses of Squamous Carcinoma of 
the Cervix. Norbert B. Reicher and Eleanor 
Bechtold, State University of New York at 
Syracuse, College of Medicine, Department of 


Gynecology, and the Gynecologic Laboratory, 
Syracuse Memorial Hospital, Syracuse. 
This study presents a description of the atypical 
cervical epithelial changes appearing in both Pa- 
panicolaou smears and biopsies as a result of tri- 
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chomonas infestations. These are compared with the 
changes which this laboratory feels are consistent 
with the diagnosis of carcinoma in situ. In addition, 
a new concept of the process of in situ carcinoma is 
discussed. Twenty-six cases illustrating the various 
cytologic and histologic features of both reversible 
and irreversible lesions have been included. 

This systematic, independent description of re- 
versible and irreversible epithelial changes has 
brought out the following diagnostic criteria common 
to smears and biopsies in the interpretation of 
equivocal lesions of the cervix: (1) Carcinoma in 


situ shows a tendency toward anaplasia. The lesion 
starts in the germinal layer of the epithelium and 
works outward. It is an irreversible process. (2) 
Atypical changes due to trichomonad infestations 
show a tendency toward prosoplasia. They start in 
the outer portions of the epithelial layer and work 
inward. They are reversible. 

This work is the result of combined effort in the 
Syracuse Memorial Hospital Gynecologic Labora- 
tory and, to our knowledge, such changes in smear 
and tissue due to the trichomonad have not hereto- 
fore been reported. 








